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GLOSSARY OF ABBREVIATIONS 

BTF Biological Treatment Facility 
CFR Code of Federal Regulations 
DOT Department of Transportation 
IDW Investigation Derived Waste 
MCL Maximum Contaminant Level 
mg/kg Milligrams per Kilogram 
NPDES National Pollution Discharge Elimination System 
PAH Polycyclic Aromatic Hydrocarbon 
PP Priority Pollutant 
RCRA Resource Conservation Recovery Act 
RFI RCRA Facility Investigation 
RBC Risk-Based Concentration 
Sloss Sloss Industries Corporation 
SVOCs Semivolatile Organic Compounds 
SWMU Solid Waste Management Unit 
TC Toxicity Characteristic 
TCLP Toxicity Characteristic Leaching Procedure 
TSD Treatment, Storage, or Disposal 
USEPA United States Environmental Protection Agency 
VOCs Volatile Organic Compounds 
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NK fkqolar`qflk=

Sloss Industries Corporation (Sloss) in Birmingham, Alabama conducted the Chemical 
Manufacturing Plant and Biological Treatment Facility (BTF) and Sewers Addendum 
portion of the Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) in June 1999.  Additionally, the Facility-Wide and Land Disposal Areas RFI 
groundwater resampling was conducted to confirm the 1995 sampling results from P-
13S, P-13D, and P-15, and 1997 groundwater sampling results for MW-26, MW-34S, 
MW-34D, and MW-32. Investigation derived waste (IDW) was generated during the 
course of these investigations from the installation of 9 soil borings, installation and 
development of 7 new monitor wells, and groundwater sampling of 14 monitor wells 
(Figures 1-1 through 1-4).  The IDW resulted from 1) soil cuttings generated during 
installation of 9 soil borings, 2) soil and rock cuttings generated during the installation 
of the 7 new monitor wells, 3) purge water generated during development of 7 new 
monitor wells, and groundwater sampling of 14 monitor wells, 4) liquids and cuttings 
(from decontamination of drilling equipment) generated from decontamination of 
personnel and equipment at the decontamination pad, and 5) decontamination pad 
materials.   

A decontamination pad for decontamination of drilling equipment was constructed on a 
bermed, concrete pad at the Sloss facility, near the Chemical Manufacturing Plant, 
using visquene. As a result of the hot, dry Birmingham summer, water used during 
decontamination had for the most part evaporated during the course of the Chemical 
Manufacturing Plant RFI, BTF and Sewers RFI Addendum and Facility-Wide and 
Land Disposal Areas RFI groundwater resampling investigations. 

During the Chemical Manufacturing Plant, BTF and Sewers Addendum, and Facility-
Wide and Land Disposal Areas groundwater resampling investigations, all IDW 
materials were stored in Department of Transportation (DOT) approved 55-gallon drums 
and initially staged adjacent to the monitor well or soil boring generating the material.  
The drums were properly labeled indicating the location from which the material was 
generated, the type of material stored, and the date generated.  At the conclusion of the 
field program, the IDW drums were placed on pallets and centralized to a bermed, 
concrete pad near the Chemical Manufacturing Plant where the decontamination pad 
was constructed. 

The U.S. Environmental Protection Agency (USEPA) Region IV guidance document, 
“Management of Contaminated Media,” Guidance Number TSC-92-02, dated 
December 28, 1992, was used as a guideline for characterization and handling of the 
IDW materials (Appendix A).  This Chemical Manufacturing Plant IDW Report 
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discusses the characterization rationale, sampling and analytical results, 
characterization of IDW, and recommended management practices for the IDW 
material. 

OK fat=`e^o^`qbofw^qflk==o^qflk^ib=

The USEPA guidance document TSC-92-02 regarding management of contaminated 
media (groundwater, surface water, soils, and sediments) was used to develop the 
rationale for management of the IDW generated during the Chemical Manufacturing 
Plant, BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas 
groundwater resampling investigations at Sloss Industries. 

OKN rpbm^=mlif`v=

All currently available USEPA policy pertains to environmental media known to be 
contaminated with a listed hazardous waste.  These documents collectively make up the 
“contained-in” policy.  However, the “contained-in” policy does not address 
contamination from characteristic hazardous waste.  Furthermore, many times there is 
no clear documentation that an environmental media was contaminated by either a 
listed or characteristic hazardous waste (as is often the case at solid waste management 
units).  Consequently, USEPA has clarified this area as it pertains to “contaminated 
media” (USEPA Guidance Number TSC-92-02). 

Human health and environmental risk are the basis for controlled management of IDW 
per USEPA Region IV guidance.  By definition, a medium is “contaminated” if one or 
more hazardous constituents, as identified in 40 Code of Federal Regulations (CFR) 
Part 261 Appendix VIII, are present above levels of human health or environmental 
concern and above naturally occurring (background) levels (this is specifically for areas 
where there are naturally occurring high levels of Appendix VIII constituents).  
According to USEPA, contaminated environmental media should either be managed in 
accordance with RCRA Subtitle C requirements or “best management practices.”  
However, if a contaminated medium is treated to concentrations at or below risk-based 
standards (or to naturally occurring background levels), it can be rendered 
“decontaminated.” 

OKNKN rpbm^=`çåí~ãáå~íÉÇ=jÉÇá~=j~å~ÖÉãÉåí=

Once an environmental medium is determined to be “contaminated,” knowledge of how 
the medium became contaminated dictates how that medium must be managed.  The 
decision matrix in Figure 2-1 was provided by USEPA to assist the user in making the 
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correct regulatory decision for management of contaminated media.  A contaminated 
media must ultimately be managed in one of two ways, 1) as if it were a hazardous 
waste, or 2) in accordance with “best management practices.”   

The USEPA Region IV Decision Matrix for Managing Contaminated Media, as shown 
in Figure 2-1, is summarized below: 

1)  Determine if the medium is a listed waste or contaminated by a listed waste.  
Both contaminated media which are themselves listed hazardous wastes (P- and 
U-listed wastes) and media which “contain” listed hazardous waste must be 
managed in accordance with Subtitle C regulations.  Once a medium is 
decontaminated such that it no longer is a listed hazardous waste (P- and U-listed 
wastes) or no longer “contains” the listed hazardous waste, the Subtitle C ceases 
to apply. 

2) Determine if the medium is contaminated by a characteristic waste.  Another 
way in which media may become “contaminated” is through contact with a 
characteristic hazardous waste.  If it can be validated that the medium was not 
contaminated by a characteristic hazardous waste, then the medium may be 
managed in accordance with best management practices. 

3)  Test for hazardous waste characteristics and determine if medium exhibits a 
hazardous waste characteristic.  If knowledge of the originating waste stream 
indicates that contamination did result from a characteristic hazardous waste, or 
if the source of contamination is unknown, then the medium must be tested to 
determine whether it exhibits a hazardous waste characteristic. 

4) Compare results to risk-based levels to determine if the soil is contaminated.  If 
contaminated, best management practices should be applied. 

In summary, contaminated media which are themselves hazardous wastes (P- and U-
listed wastes); media which exhibit a hazardous waste characteristic; and media which 
“contain” listed hazardous waste must be managed in accordance with Subtitle C 
regulations.  Where documentation does not exist to confirm that the contamination 
source (or the medium of interest, in the case of P- and U-listed wastes) is a listed waste 
and the medium does not exhibit a hazardous waste characteristic, best management 
practices should be applied.   

The USEPA policy indicates that decontamination is required for all Appendix VIII 
constituents which are above health-based limits and background, not merely the 
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Appendix VIII constituent for which the waste was listed or which caused the medium 
to exhibit a hazardous characteristic. 

OKNKO rpbm^=páíÉ=fåîÉëíáÖ~íáçå=oÉëáÇìÉë=

Residues (purge water, drill cuttings, drilling fluids, etc.) from investigative efforts 
should be containerized from areas of suspected contamination or from areas where 
documentation does not exist to confirm that the contamination source was a listed 
hazardous waste until test results are available to determine whether the residue exhibits 
a hazardous waste characteristic (USEPA Guidance Number TSC-92-02).  If the 
residue does not exhibit a hazardous waste characteristic, then Subtitle C regulations do 
not apply but the environmental sampling residues should still be managed in a manner 
that is protective of human health and the environment (i.e. best management 
practices).   

Best management practices should be followed any time test results indicate residues 
contain hazardous constituents (Appendix VIII) above a health or environmental based 
limit (but the residues do not exhibit a hazardous characteristic and the contamination is 
not a listed waste).  Best management practices suggest that contaminated sampling 
residues be treated or disposed in a unit that is operated in accordance with an 
environmental permit.  If treatment or disposal in a permitted unit at the facility is not 
an available option, then the residues may be sent to an approved off-site facility for 
treatment or disposal.  Alternatively, the residues may be stored at a secure location at 
the facility until the site under investigation is remediated.  The residues should then be 
included in the remediation process. 

OKO pilpp=fat=`e^o^`qbofw^qflk===o^qflk^ib=

The IDW characterization rationale developed for the Chemical Manufacturing Plant, 
BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas groundwater 
resampling investigations follows the USEPA decision matrix provided in USEPA 
Guidance Number TSC-92-02.  The following text describes how the matrix steps have 
been applied to the Sloss IDW contaminated during these investigations. Sloss 
Industries does not have a RCRA permit and therefore does not have any RCRA units.  
Sloss is not a Treatment, Storage, or Disposal (TSD) facility. 

1)  Determine if the medium is a listed waste or contaminated by a listed waste: 
Sloss Industries Corporation produces eight listed wastes: six coking wastes 
(K087, K141, K142, K143, K144 and K145) generated at the Coke 
Manufacturing Plant and F003 and F005 wastes generated at the Chemical 
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Manufacturing Plant.  The coking wastes are exempt as specified in Alabama 
Department of Environmental Management Administrative Code Rule 335-14-2-
.01(4)(a)(10) because these wastes are recycled to the coke ovens.  The F003 and 
F005 wastes are disposed at a permitted hazardous waste disposal facility as 
necessary.  During the Chemical Manufacturing Plant and BTF and Sewers 
Addendum investigations, monitor wells and soil borings were not installed in 
the vicinity of the Coke Manufacturing Plant where these wastes are produced. 
Soil borings were installed at the Chemical Manufacturing Plant; however, they 
were not installed in the area where these materials are stored.  

2) Determine if the medium is contaminated by a characteristic waste. According to 
plant personnel, the environmental medium has not been contaminated by a 
characteristic waste.  Analytical testing performed as part of Item (3) is used to 
validate this information. 

3)  Test for hazardous waste characteristics and determine if medium exhibits a 
hazardous waste characteristic.  Soil, soil/rock, and groundwater data collected 
during the Chemical Manufacturing Plant, BTF and Sewers Addendum, and 
Facility-Wide and Land Disposal Areas groundwater resampling investigations 
were used to determine whether soil cuttings and purge water exhibit a 
hazardous waste characteristic.  Total results obtained from the laboratory 
analyses of volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), the thirteen Priority Pollutant (PP) metals, barium, and 
cyanide were compared with the toxicity characteristics (TC) levels for 
hazardous waste.  Although toxicity characteristic leaching procedure (TCLP) 
analyses were not performed on drill cuttings, the soil sampling total 
concentration results were divided by 20, the dilution factor for the TCLP 
extraction, to determine if the TCLP standards could be exceeded.  In the event 
that a metal or compound appeared to exceed the TCLP level, TCLP analysis 
will be performed for the analyte in question to confirm the results. 

4) Compare results to risk-based levels to determine if the soil is contaminated.  
Sloss Industries Corporation proposes using USEPA Risk-Based Concentrations 
(RBCs) (October 27, 1999) for soil and tap water or Maximum Contaminant 
Levels (MCLs) as the risk-based levels used to determine if the soil and rock 
cuttings and purge water containerized at Sloss are contaminated (Appendix B).  
The RBCs for industrial soil ingestion will be used to evaluate the soil and rock 
cutting data and the USEPA MCLs (or RBCs for tap water) will be used to 
evaluate the purge water data (Table 2-1). 
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RBCs are chemical concentrations corresponding to fixed levels of risk (i.e., hazard 
quotient of 1, or a lifetime cancer risk of 10-6, whichever occurs at a lower 
concentration) (Appendix B).  The RBCs were developed by taking toxicity constants 
(reference doses and carcinogenic potency slopes) and combining these constants with 
“standard” exposure scenarios (Appendix B).  Rather than developing site specific risk-
based levels, Sloss will use the conservative assumptions inherent to RBCs provided by 
the USEPA to evaluate proper management practices for the Chemical Manufacturing 
Plant, BTF and Sewers Addendum, and Facility-Wide and Land Disposal Areas 
groundwater resampling IDW.  The use of the RBCs appears to satisfy the USEPA 
Guidance TSC-92-02 criteria for determining risk-based levels for management of 
contaminated media.  The RBCs will be used to evaluate whether the IDW will be 
managed on site (best management practices) or disposed of offsite (as a contaminated 
media).    

Background soil data collected during the Facility-Wide investigation is also used to 
determine whether the soil is contaminated (Table 2-1).  For example, the naturally 
occurring concentrations of arsenic in the soil exceed the calculated RBC.  In these 
cases, the cuttings are considered contaminated if concentrations exceed the arsenic 
background level.  

PK `e^o^`qbofw^qflk=lc=fat=

The procedures utilized to sample and characterize the IDW soil cuttings are discussed 
in the following sections. 

PKN p^jmifkd=mol`barobp=

PKNKN pçáä=~åÇ=oçÅâ=`ìííáåÖë=

During the subsurface soil sampling investigation at the Chemical Manufacturing Plant, 
IDW soil cuttings, which includes unconsolidated material such as clay and other fill 
materials, were containerized from the 9 soil borings installed at SWMUs 26, 27, 29, 
31, and 36. Additionally, rock and soil cuttings generated during installation of the 7 
new monitor wells in the BTF area were containerized.   

PKNKNKN pìÄëìêÑ~ÅÉ=pçáä=p~ãéäáåÖ=

The subsurface soil sampling data collected during the Chemical Manufacturing Plant 
investigation were used to characterize the IDW soil cuttings from the 9 soil borings 
(Tables 3-1 through 3-5). Subsurface soil samples were analyzed from each soil boring 
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for total VOCs (USEPA Method 8260B), SVOCs (USEPA Method 8270C), the 
thirteen PP metals, barium and cyanide. Soil samples were collected according to 
procedures discussed in Section 3.0 of the RFI Chemical Manufacturing Plant Report.  
Appendix C of Volume I of the RFI Chemical Manufacturing Plant Report contains soil 
sampling logs for the soil samples and Appendix B contains the analytical data and data 
validation checklists for the soil sampling.  Soil sampling data are summarized in 
Tables 3-1 through 3-5. 

PKNKNKO fat=oçÅâ=~åÇ=pçáä=p~ãéäáåÖ=

IDW rock and soil cuttings containerized during the installation of new monitor wells 
MW-38, MW-39, MW-40, MW-41, MW-42, MW-43, and MW-44 were sampled to 
characterize the IDW (Table 3-6). Additionally, one drum of rock and soil cuttings 
containerized from the decontamination pad were sampled.   

IDW rock and soil samples were collected using the following procedures.  In some 
cases, several drums of rock and soil cuttings were containerized for each well.  To 
prevent volatilization during sampling of the IDW rock and soil cuttings, material from 
each drum was collected for VOC analysis using EncoreTM samplers.  For each monitor 
well with multiple drums, the VOC samples from the individual drums were 
composited by the laboratory before VOC analysis. 

For non-volatile analysis, rock and soil cuttings were collected from each drum using a 
stainless steel spoon and placed in a stainless steel bowl, then thoroughly mixed using 
the stainless steel spoon.   The material was scraped from the sides and rolled to the 
middle of the bowl and initially mixed.  The sample was then quartered and moved to 
the edges of the bowl.  Each quarter was then mixed individually.  The quarters were 
then recombined into the center of the bowl and the entire sample was mixed one final 
time.  The sample was then spooned into wide-mouth glass jars with Teflon

TM lined 
caps. The samples were immediately placed in a cooler with ice and transported to the 
laboratory. 

The IDW rock and soil cuttings from the new monitor wells and the decontamination 
pad were sampled and analyzed for total VOCs (USEPA Method 8260B), SVOCs 
(USEPA Method 8270C), the thirteen PP metals, barium and cyanide. Appendix C of 
this IDW report contains the soil sampling logs for the IDW rock and soil cutting IDW 
sampling.  Analytical results and the data validation check list are included in Appendix 
B of Volume I of the RFI Chemical Manufacturing Plant Report.  Rock and soil 
sampling data are summarized in Table 3-6. 
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PKNKO aÉîÉäçéãÉåí=~åÇ=mìêÖÉ=t~íÉê=

Development and groundwater sampling of 7 newly installed wells at SWMUs 13 and 
21, and groundwater sampling of 7 existing monitor wells and piezometers resampled 
for the Facility-Wide and Land Disposal Areas RFI generated purge water which was 
containerized in drums. The groundwater sampling data collected during the BTF and 
Sewers Addendum investigation and the Facility-Wide and Land Disposal Areas 
groundwater resampling were used to characterize the IDW purge water. Groundwater 
samples were analyzed for total VOCs (USEPA Method 8260B), SVOCs (USEPA 
Method 8270C), the thirteen PP metals, barium and cyanide. The groundwater samples 
from monitor wells MW-38 through MW-44 were collected according to procedures 
discussed in Section 3 of the RFI BTF and Sewers Addendum Report (October 1999).  
Appendix A of the RFI BTF and Sewers Addendum Report contains water sampling 
logs for the groundwater samples and Appendix B contains the analytical data and data 
validation checklists for the groundwater samples. The groundwater samples from P-
13D, P-13S, P-15, MW-26, MW-32, MW-34D, MW-34S were collected according to 
procedures discussed in Appendix A of the Response to Comments Addendum 
(November 19, 1999).  Groundwater data are summarized in Tables 3-7 and 3-8. 

PKNKP aÉÅçåí~ãáå~íáçå=m~Ç=j~íÉêá~äë=

Results from the IDW soil cuttings will be used to characterize the drummed visquene 
from the decontamination pad (Table 3-6).  These analytical results will characterize 
any soil cutting residue remaining on the visquene. 

PKO `e^o^`qbofw^qflk=lc=plfi=^ka=ol`h=`rqqfkd=fat=

Subsurface soil samples collected during the Chemical Manufacturing Plant 
investigation and the IDW rock and soil cutting samples collected during the BTF and 
Sewers Addendum investigation were analyzed for VOCs, SVOCs, PP metals, barium 
and cyanide. Eight VOCs, 23 SVOCs including 17 polycyclic aromatic hydrocarbons 
(PAHs), 12 PP metals, barium, and cyanide were detected in the IDW soil and rock 
cuttings.  The subsurface soil sampling results are summarized in Tables 3-1 through 3-
5 and in Section 4 of Volume I of the RFI Chemical Manufacturing Plant Report.  The 
IDW rock and soil cutting results are discussed below and presented in Table 3-6. 

PKOKN e~ò~êÇçìë=t~ëíÉ=`Ü~ê~ÅíÉêáëíáÅë=

Based on a review of the available analytical data, IDW soil cuttings from soil borings 
26-SB0001 and 27-SB0002 containerized during the Chemical Manufacturing Plant 
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investigation may exhibit characteristics of hazardous waste because total results for 
benzene detected in 26-SB0001 and benzene and chlorobenzene detected in 27-SB0002 
soil cuttings may exceed RCRA TC Levels (Tables 3-1 and 3-2).  TCLP analysis for 
VOCs will be performed on the soil cuttings from soil boring 26-SB0001 and 27-
SB0002 to determine whether the cuttings are hazardous. 
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Based on a review of the available analytical data, IDW soil cuttings from one soil 
boring and IDW rock and soil cuttings from three new monitor wells contained 
concentrations which exceeded USEPA Industrial RBCs for soil ingestion (Tables 3-1 
through 3-6, 3-9, and 3-10).  

VOC compounds detected did not exceed USEPA Industrial RBCs for soil ingestion. 
Benzo(a)pyrene exceeded the USEPA Industrial RBC for soil ingestion in soil cuttings 
containerized from soil boring 26- SB0001 and rock and soil cuttings containerized 
from monitor wells MW-40, MW-41, and MW-43 (Tables 3-1 and 3-6).  
Benzo(a)pyrene also exceeded the USEPA Industrial RBC for soil ingestion in soil 
cuttings containerized from the decontamination pad.  Additionally concentrations of 
benzo(a)anthracene  and benzo(b)fluoranthene  detected in rock and soil cuttings 
containerized from monitor well MW-41 exceeded  USEPA Industrial RBCs. 

The USEPA Industrial RBC for arsenic was exceeded in a number of the soil borings 
and rock and soil cuttings from monitor wells (Tables 3-1 through 3-6).  In order to 
evaluate this data, it was necessary to evaluate background concentrations of these 
constituents.  This conclusion was reached based upon USEPA Guidance Number 
TSC-92-02 which indicates background concentrations can be used to determine if a 
waste is contaminated.   

Site background concentrations of arsenic detected range from 1.9 to 21 milligrams per 
kilogram (mg/kg). The concentrations of arsenic detected in the IDW soil cuttings and 
rock and soil cuttings are within the site background concentration ranges for these 
compounds based on background soil data collected at the site.  

Based on these results, the IDW soil cuttings from soil borings 26-SB0001, soil and 
rock cuttings from monitor wells MW-40 and MW-43, and the decontamination pad 
are considered contaminated because of benzo(a)pyrene.   Soil and rock cuttings from 
monitor well MW-41 are considered contaminated because of benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene. 
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Groundwater samples collected during the BTF and Sewers RFI Addendum and 
Facility-Wide and Land Disposal Areas RFI resampling investigations were analyzed 
for VOCs, SVOCs, PP metals, barium and cyanide.  Seven VOCs, 18 SVOCs including 
15 PAHs, seven metals, and cyanide were detected in the IDW purge water.  These 
groundwater sampling results are summarized in Tables 3-7 and 3-8, in Section 4 of the 
BTF and Sewers RFI Addendum Report ,and Appendix A of the Response to Comment 
Addendum (November 19, 1999) 

PKPKN e~ò~êÇçìë=t~ëíÉ=`Ü~ê~ÅíÉêáëíáÅë=

Based on a review of the available analytical data, none of the IDW purge water 
containerized during the BTF and Sewers Addendum investigation and the Facility-
Wide and Land Disposal Areas RFI resampling exhibit characteristics of hazardous 
waste (Tables 3-7, 3-8, and 3-11) 

PKPKO `çåí~ãáå~íÉÇ=mìêÖÉ=t~íÉê=fat=

Based on a review of the available analytical data, IDW purge water from eight of the 
monitor wells contained concentrations which exceeded USEPA MCLs (Tables 3-7, 3-
8 and 3-11).    

Benzene detected in P-13S, MW-26, MW-38, MW-40, MW-41 and vinyl chloride 
detected in P-13S and P-13D exceeded USEPA MCLs (Tables 3-7, 3-8, and 3-11). 
Seven PAHs exceeded USEPA MCLs or RBCs for tap water in MW-41.  
Benzo(a)pyrene exceeded the USEPA MCL and  benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, and 
naphthalene exceeded USEPA RBCs for tap water.  Additionally, naphthalene 
concentrations detected in MW-38, MW-39, and MW-40 exceeded the USEPA RBC 
for tap water. 

One metal and cyanide exceeded USEPA MCLs.  The USEPA MCL for lead was 
exceeded in MW-39 and MW-41 and the MCL for cyanide was exceeded in MW-32 
and MW-41 (Tables 3-7, 3-8, and 3-11).  

Based on these results, the IDW purge water from two piezometers P-13S and P-13D 
and six monitor wells MW-26, MW-32, MW-38, MW-39, MW-40, and MW-41are 
considered contaminated because of benzene, vinyl chloride, PAHs, lead, or cyanide 
concentrations (Table 3-11).  
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PKQKN e~ò~êÇçìë=t~ëíÉ=`Ü~ê~ÅíÉêáëíáÅë=

Since none of the IDW soil cuttings from the decontamination pad exhibited 
characteristics of hazardous waste (Section 3.2.1), it follows that the decontamination 
pad materials do not exhibit characteristics of hazardous waste (Tables 3-6 and 3-10). 

PKQKO `çåí~ãáå~íÉÇ=j~íÉêá~äë=

Based on a review of the analytical data for the IDW soil cuttings collected from the 
decontamination pad, it follows that the decontamination pad materials are 
contaminated (Tables 3-6 and 3-10). 

QK molmlpba=t^pqb=j^k^dbjbkq=mo^`qf`bp=

QKN pçáä=~åÇ=oçÅâ=`ìííáåÖ=fat=

Since IDW soil cuttings from 26-SB0001 and 27-SB0002 contained concentrations of 
benzene and chlorobenzene that may exceed RCRA TC Levels, these soil cuttings have 
been characterized as hazardous (Table 3-9).  The drummed soil cuttings will be 
sampled and analyzed for TCLP VOCs to determine it the cuttings are hazardous. 

IDW rock and soil cuttings from monitor wells MW-40, MW-41, and MW-43 and the 
decontamination pad contained concentrations of SVOCs (benzo(a)pyrene, 
benzo(a)anthracene and benzo(b)fluoranthene) which exceeded USEPA Industrial 
RBCs (Tables 3-1 through 3-6).  Because the rock and soil cuttings from these monitor 
wells contained concentrations of compounds that exceeded the RBCs, the cuttings 
have been characterized as contaminated media. Benzo(a)pyrene also exceeded the 
Industrial RBC in soil boring 26-SB0001, however, this sample was characterized as 
hazardous because of detected concentrations of benzene. 

The proposed best management practice for handling and disposal of the IDW soil  
characterized as contaminated is to handle the five drums containing contaminated 
cuttings as if they were a hazardous waste and dispose of the material accordingly 
(Tables 3-9 and 3-10).  Although this material is non-hazardous, solid waste landfills 
may hesitate to accept the IDW soil cuttings because they are contaminated. 

The IDW soil cuttings from the remaining soil borings and rock and soil cuttings from 
the monitor wells did not contain concentrations of compounds which exceed USEPA 
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industrial RBCs or the site background soil range for arsenic (Tables 3-9 and 3-10).  
The proposed best management practice for handling the IDW soil cuttings is to place 
the material at the on site land disposal area, Solid Waste Management Unit (SWMU) 
38, Landfill.  After removing the IDW soil cuttings, the drums will be triple rinsed, 
crushed, and placed in the metal scrap pile for recycling at the U.S. Pipe North 
Birmingham facility.  Rinse waters will be collected/directed  to the BTF. 

QKO aÉîÉäçéãÉåí=~åÇ=mìêÖÉ=t~íÉê=fat=

Characterization of IDW purge water indicated that none of the IDW water has 
characteristics of hazardous waste (Table 3-11).   

IDW purge water containerized from seven monitor wells contained concentrations of 
two VOCs (benzene and vinyl chloride), 7 SVOC (benzo(a)pyrene, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
indeno(1,2,3-cd)pyrene, and naphthalene), one metal (lead), and cyanide which 
exceeded USEPA MCLs or RBCs for tap water (Tables 3-11).  Because the purge 
water from piezometers P-13S and P-13D and monitor wells MW-26, MW-32, MW-
38, MW-39, MW-41 contained concentrations of compounds which exceeded USEPA 
MCLs, the purge water has been characterized as contaminated media.  The proposed 
best management practice for handling and disposal of the IDW purge water for these 
monitor wells is to dispose of the water in the BTF with site process water (Table 3-11). 
This facility is capable of processing the water and will not result in any exceedences of 
the Facility’s National Pollution Discharge Elimination System (NPDES) permit. 

The IDW purge water from MW-42, MW-43, and MW-44 do not contain 
concentrations of compounds that exceed USEPA MCLs (Table 3-11).  The proposed 
best management practice for the purge water from these monitor wells is to dispose of 
the water in the BTF at the Sloss Facility. 

In some cases, purge water from several monitor wells/piezometers were combined in a 
drum: 

• Purge water from P-13D and MW-34D was containerized in a drum,  

• Purge water from P-13S and MW-34S was containerized in a drum,  

• Purge water from MW-38, MW-39, MW-26, and P-15 was containerized in a 
drum, and 
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• Purge water from MW-41, MW-42, and MW-43 was containerized in a drum.   

The analytical results from the most contaminated well/piezometer were used to 
characterize the purge water containerized in these drums.  All of the drums containing 
purge water from multiple wells/piezometers were characterized as contaminated 
(Table 3-11).  

After disposing of the IDW purge water, the drums will be triple rinsed, crushed, and 
placed in the metal scrap pile for recycling at the U.S. Pipe North Birmingham facility.  
Rinse waters will also be collected/directed to the BTF. 

QKP aÉÅçåí~ãáå~íáçå=m~Ç=j~íÉêá~äë=

Since IDW soil cuttings collected from the decontamination pad contained 
concentrations of benzo(a)pyrene that exceeded USEPA Industrial RBCs, the 
decontamination pad materials have been characterized as contaminated media. 

The proposed best management practice for handling and disposal of the 
decontamination pad materials characterized as contaminated is to handle the five 
drums containing decontamination pad materials as if they were a hazardous waste and 
dispose of the material accordingly (Table 3-10).  Although this material is non-
hazardous, solid waste landfills may hesitate to accept the decontamination pad 
materials because they are contaminated. 

RK obcbobk`bp=

US. Environmental Protection Agency,  1997.  Risk-Based Concentration Table, 
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TABLE 2-1
Summary of Site Background Soil Concentration Ranges 

and USEPA Risk Based Concentrations
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 2

Chemical Background USEPA RBC USEPA RBC
Concentration Soil Ingestion Soil Ingestion

Range Residential 1/  Industrial 1/

Volatile Organic Compounds (ug/kg):
Acetone 26  - 38 7,800,000 200,000,000
Benzene ND 22,000 200,000
Chlorobenzene ND 1,600,000 41,000,000
Ethylbenzene ND 7,800,000 200,000,000
Tetrachloroethene 0.58  - 20 12,000 110,000
Toluene 1  - 7.4 16,000,000 410,000,000
Vinyl chloride ND 340 3,000
Xylenes 5.8  - 7.4 160,000,000 4,100,000,000

Semivolatile Organic Compounds (ug/kg):
1,2,4-Trichlorobenzene ND 780,000 20,000,000

* 2-Methylnaphthalene ND 1,600,000 41,000,000
2-Methylphenol (o-cresol) ND 3,900,000 100,000,000
4-Methylphenol (p-cresol) ND 390,000 10,000,000

* Acenaphthene ND 4,700,000 120,000,000
* Acenaphthylene ND NS NS
* Anthracene ND 23,000,000 610,000,000
* Benzo(a)anthracene 33  - 33 870 7,800
* Benzo(a)pyrene 40  - 40 87 780
* Benzo(b)fluoranthene 65  - 66 870 7,800
* Benzo(g,h,i)perylene ND NS NS
* Benzo(k)fluoranthene ND 8,700 78,000

Bis(2-ethylhexyl)phthalate 31  - 31 46,000 410,000
* Chrysene 43  - 43 87,000 780,000
* Dibenzo(a,h)anthracene ND 87 780

Dibenzofuran ND 310,000 8,200,000
* Fluoranthene 58  - 61 3,100,000 82,000,000
* Fluorene ND 3,100,000 82,000,000
* Indeno(1,2,3-cd)pyrene ND 870 7,800
* Naphthalene 44  - 48 1,600,000 41,000,000
* Phenanthrene 30  - 30 NS NS

Phenol ND 47,000,000 1,200,000,000
* Pyrene 52  - 52 2,300,000 61,000,000

Footnotes of page 2.
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TABLE 2-1
Summary of Site Background Soil Concentration Ranges 

and USEPA Risk Based Concentrations
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 2 of 2

Chemical Background USEPA RBC USEPA RBC
Concentration Soil Ingestion Soil Ingestion

Range Residential 1/  Industrial 1/

Metals (mg/kg):
Antimony, Total ND 31 820
Arsenic, Total 1.9  - 21 0.43 3.8
Barium, Total 14  - 200 5,500 140,000
Beryllium, Total 0.44  - 2.6 160 4,100
Cadmium, Total ND 39 1,000
Chromium, Total 2/ 8.6  - 46 230 6,100
Copper, Total 5  - 32 3,100 82,000
Lead, Total 5  - 23 400 NS
Mercury, Total 3/ 0.03  - 0.2 7.8 200
Nickel, Total 4.7  - 47 1,600 41,000
Selenium, Total ND 390 10,000
Thallium, Total 1.1  - 1.3 5.5 140
Zinc, Total 8.6  - 71 23,000 610,000

Cyanide, Total (mg/kg) ND 1,600 41,000

ND - Not Detected.  This constituent was not detected in site background soil samples.
NS - No Standard.
1/   Source:  USEPA Region III Risk-Based Concentrations (RBCs), October 27, 1999.
2/  Chromium VI RBC.
3/  Methylmercury RBC.

g:/proj/tf320/chemplnt/report/IDW/RBCSUM
1/31/2003 8:33 AM



TABLE 3-1
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU26 in June 1999

Chemical Manufaturing Plant RFI
Sloss Industries Corporation

Page 1 of 2

26-SB0001 26-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/
990609-CM-26-

SL0001(5-7)
990609-CM-26-
SL0001(9-11)

990609-CM-26-
SL0001(13-15)

990609-CM-26-
SL0002(2-4)

990609-CM-26-
SL0002(4-6)

990609-CM-26-
SL0002(6-8)

Lab ID Industrial 1/ 108995-7 108995-8 108995-9 108995-10 108995-11 108995-12
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 15000 10000 5500 2900 8400 2400

Semivolatile Organic Compounds (ug/kg):
* 2-Methylnaphthalene 41,000,000 NS <410 3100 <410 <430 <460 <390

4-Methylphenol (p-cresol) 10,000,000 200,000 <410 400 <410 <430 <460 <390
* Acenaphthene 120,000,000 NS <410 680 <410 <430 <460 <390
* Acenaphthylene NS NS <410 1900 <410 <430 <460 <390
* Anthracene 610,000,000 NS <410 2400 <410 <430 <460 <390
* Benzo(a)anthracene 7,800 NS <410 5400 <410 <430 <460 <390
* Benzo(a)pyrene 780 NS <410 3600 <410 <430 <460 <390
* Benzo(b)fluoranthene 7,800 NS <410 4900 <410 <430 <460 <390
* Benzo(g,h,i)perylene NS NS <410 1900 <410 <430 <460 <390
* Benzo(k)fluoranthene 78,000 NS <410 2100 <410 <430 <460 <390

Bis(2-ethylhexyl)phthalate 410,000 NS <410 <410 430 <430 690 <390
* Chrysene 780,000 NS <410 4000 <410 <430 <460 <390
* Dibenzo(a,h)anthracene 780 NS <410 510 <410 <430 <460 <390

Dibenzofuran 8,200,000 NS <410 2100 <410 <430 <460 <390
* Fluoranthene 82,000,000 NS <410 14000 1000 <430 <460 <390
* Fluorene 82,000,000 NS <410 4000 <410 <430 <460 <390
* Indeno(1,2,3-cd)pyrene 7,800 NS <410 1900 <410 <430 <460 <390
* Naphthalene 41,000,000 NS <410 38000 1500 <430 <460 <390
* Phenanthrene NS NS <410 14000 1100 <430 <460 <390
* Pyrene 61,000,000 NS <410 8800 560 <430 <460 <390

Metals (mg/kg):
Antimony, Total 820 NS 0.59  J <0.6  R 0.65  J 0.6  J <0.69  R <0.54  R
Arsenic, Total 3.8 5 2.3 3.5 3.3 4 5.1 5.3
Footnotes on page 2.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU26
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TABLE 3-1
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU26 in June 1999

Chemical Manufaturing Plant RFI
Sloss Industries Corporation

Page 2 of 2

26-SB0001 26-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/
990609-CM-26-

SL0001(5-7)
990609-CM-26-
SL0001(9-11)

990609-CM-26-
SL0001(13-15)

990609-CM-26-
SL0002(2-4)

990609-CM-26-
SL0002(4-6)

990609-CM-26-
SL0002(6-8)

Lab ID Industrial 1/ 108995-7 108995-8 108995-9 108995-10 108995-11 108995-12
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999
Barium, Total 140,000 100 8.7 12 12 27 23 30
Cadmium, Total 1,000 1 1.4  J 1.2  J 1.6  J 1.2  J 1  J 0.74  J
Chromium, Total 2/ 6,100 5 20  J 19  J 19  J 8.6  J 10  J 18  J
Copper, Total 82,000 NS <0.23  R <0.24  R <0.23  R 2.7  J 4.7  J <0.22  R
Lead, Total 400 4/ 5 6.6  J 11  J 6.6  J 6.9  J 7.4  J 15  J
Nickel, Total 41,000 NS 1.7  J 2.5  J 2.9  J 4.4  J 4.7  J 2.7  J
Thallium, Total 140 NS 0.06 0.06 0.03 0.07 0.08 0.08
Zinc, Total 610,000 NS 3  UJ 4.1  UJ 5.4  UJ 7.4  UJ 10  UJ 4.8  UJ

Cyanide, Total (mg/kg): 41,000 NS 1.7 1.7 1.7 <0.26 <0.28 2.4

Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.

UJ Analyte was not detected at or above the indicated concentration and has been 
classified as qualitative.

R Data classified as unusable.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
2/ RBC for Chromium VI.
3/ Residential RBC
4/ TC Levels fro VOCs and SVOCs are in micrograms per liter (ug/L) and for metals

are in milligrams per liter (mg/L)
  Concentration exceeds Industrial RBC.
Concentration may exceed RCRA TC level

* Polycyclic aromatic hydrocarbon compound.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU26
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TABLE 3-2
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 27 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 2

27-SB0001 27-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/ 990610-CM-27-
SL0001(2-4)

990610-CM-27-
SL0001(6-8)

990610-CM-27-
SL0001(10-12)

990611-CM-27-
SL0002(3-5)

990611-CM-27-
SL0002(5-7)

990611-CM-27-
SL0002(9-11)

Lab ID  Industrial 1/ 109054-1 109054-2 109054-3 109119-8 109119-6 109119-7
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/11/1999 6/11/1999 6/11/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 3400 890 1600 8600 14000 1200
Chlorobenzene 41,000,000 100,000 420000 72000 29000 350000 6100000 330000
Toluene 410,000,000 NS 1000000 42000 17000 130000 160000 14000
Xylenes 410,000,000 NS 4900 <320 <330 540 1300 <340

Semivolatile Organic Compounds (ug/kg):
2-Methylphenol (o-cresol) 100,000,000 200,000 670 <430 <430 <430 <420 <450
4-Methylphenol (p-cresol) 10,000,000 200,000 860 <430 <430 <430 <420 <450
Phenol 1,200,000,000 NS 85000 91000 670 67000 180000 180000

Metals (mg/kg):
Arsenic, Total 3.8 5 5.1 15 4.8 18 11 10
Barium, Total 140,000 100 27  J 12  J 13  J 21  J 20  J 21  J
Beryllium, Total 4,100 NS <0.06  UJ 0.55  J 0.2  J <0.07  R <0.06  R <0.07  R
Cadmium, Total 1,000 1 0.83  J 0.25  J 0.34  J 2  J 1.8  J 1.6  J
Chromium, Total 2/ 6,100 5 36  J 2  J 2.8  J 22  J 17  J 13  J
Copper, Total 82,000 NS <0.24  R 0.94  J 1.8  J 1.3  J <0.25  UJ <0.26  UJ
Lead, Total 3/ 400 5 24  J 30  J 2.5  J 46  J 6.1  J 5.2  J
Nickel, Total 41,000 NS 12  J 3.1  J 3.6  J 2.7  J 3.1  J 2.6  J
Selenium, Total 10,000 1 <0.12  UJ <0.13  UJ <0.12  UJ 1.2  J 1  J 0.89  J
Thallium, Total 140 NS 0.11 0.08 0.07 0.09 0.07 0.07
Zinc, Total 610,000 NS 11  UJ 2.2  UJ 4.6  UJ 8.2  UJ 8.1  UJ 6.2  UJ

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUM SWMU27
1/31/2003  8:37 AM



TABLE 3-2
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 27 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 2 of 2

27-SB0001 27-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/ 990610-CM-27-
SL0001(2-4)

990610-CM-27-
SL0001(6-8)

990610-CM-27-
SL0001(10-12)

990611-CM-27-
SL0002(3-5)

990611-CM-27-
SL0002(5-7)

990611-CM-27-
SL0002(9-11)

Lab ID  Industrial 1/ 109054-1 109054-2 109054-3 109119-8 109119-6 109119-7
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/11/1999 6/11/1999 6/11/1999

Cyanide, Total (mg/kg): 41,000 NS <0.25 <0.26 <0.26 0.28 <0.26 0.32

Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.

UJ Analyte was not detected at or above the indicated concentration and has been 
classified as qualitative.

R Data classified as unusable.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
2/ RBC for Chromium VI.
3/ Residential RBC.
4/ TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L) and for

metals are in milligrams per liter (mg/L).
Concentration exceeds Industrial RBC.
Concentration may exceed RCRA TC level.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUM SWMU27
1/31/2003  8:37 AM



TABLE 3-3
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 29 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 2

29-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 5/
990609-CM-29-

SL0001(4-6)
990609-CM-29-

SL9001
990609-CM-29-
SL0001(8-10)

990609-CM-29-
SL0001(12-13)

990609-CM-29-
SL0002(4-4.5)

Lab ID Industrial 1/ 108995-1 108995-3 108995-4 108995-6 108995-13
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999

Volatile Organic Compounds (ug/kg):
Acetone 200,000,000 NS <3400  J 3400  J <3300 <3500 <3500
Benzene 200,000 500 5000 3100 3900 6500 59000
Chlorobenzene 41,000,000 100,000 19000  J 8400  J 15000 22000 21000
Ethylbenzene 200,000,000 NS <340 <340 <330 <350 930
Tetrachloroethene 110,000 700 <340 <340 <330 <350 1200
Toluene 410,000,000 NS 210000  J 99000  J 120000 210000 36000
Vinyl chloride 3,000 200 <68 <68 <67 <70 87
Xylenes 4,100,000,000 NS 8100  J 3600  J 4600 5800 12000

Semivolatile Organic Compounds (ug/kg):
1,2,4-Trichlorobenzene 20,000,000 NS <450 <450 <440 <460 930
2-Methylphenol (o-cresol) 100,000,000 200,000 <450 <450 470 490 <460
4-Methylphenol (p-cresol) 10,000,000 200,000 1300 930 1500 1300 520
Bis(2-ethylhexyl)phthalate 410,000 NS <450 <450 600 750 <460
Phenol 1,200,000,000 NS 11000  J 6800  J 7100  J 35000 2000

Metals (mg/kg):
Arsenic, Total 3.8 5 5.6 5.5 6.2 2.9 4
Barium, Total 140,000 100 19 15 4.2 19 26
Beryllium, Total 4,100 NS <0.06  UJ <0.07  UJ 0.95  J 0.2  J <0.07  UJ
Cadmium, Total 1,000 1 1.4  J 1.2  J <0.06  UJ 0.4  J 0.65  J
Chromium, Total 2/ 6,100 5 9.8  J 8.5  J 0.64  J 2.2  J 6.4  J
Copper, Total 82,000 NS 2.3  J 1.4  J 0.86  J 4.2  J 1.1  J
Lead, Total 3/ 400 5 5.9  J 4.7  J 0.85  J 2.4  J 3.3  J
Mercury, Total 4/ 200 200 <0.34 <0.34 <0.33 <0.35 2.4

Footnotes on Page 2.

29-SB0001

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU29
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TABLE 3-3
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 29 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 2 of 2

29-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 5/
990609-CM-29-

SL0001(4-6)
990609-CM-29-

SL9001
990609-CM-29-
SL0001(8-10)

990609-CM-29-
SL0001(12-13)

990609-CM-29-
SL0002(4-4.5)

Lab ID Industrial 1/ 108995-1 108995-3 108995-4 108995-6 108995-13
Sample Date 6/9/1999 6/9/1999 6/9/1999 6/9/1999 6/9/1999

29-SB0001

Nickel, Total 41,000 NS 5.7  J 5.5  J 2.4  J 5.6  J 4.1  J
Thallium, Total 140 NS 0.07 0.1 0.08 0.05 0.09
Zinc, Total 610,000 NS 11  UJ 9.5  UJ 1.7  UJ 7.6  UJ 6.8  UJ

Cyanide, Total (mg/kg): 41,000 NS <0.27 <0.27 0.31 <0.28 <0.28

Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.

UJ Analyte was not detected at or above the indicated concentration and has been 
classified as qualitative.

ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
2/ RBC for Chromium VI.
3/ Residential RBC.
4/ Methylmercury RBC.
5/ TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L) and

for metals are in milligrams per liter (mg/L).
Concentration exceeds Industrial RBC.

g:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU29
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TABLE 3-4  
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 31 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 2

31-SB0001 31-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/ 990610-CM-31-
SL0001(0.5-2)

990610-CM-31-
SL0001(2-4)

990610-CM-31-
SL0001(6-8)

990610-CM-31-
SL0002(2-4)

990610-CM-31-
SL0002(4-6)

990610-CM-31-
SL0002(8-10)

Lab ID Industrial 1/ 109054-4 109054-5 109054-6 109054-7 109054-8 109054-9
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 2300 760 810 3300 530 <330
Chlorobenzene 41,000,000 100,000 2100 1000 <300 3000 <340 <330
Ethylbenzene 200,000,000 NS 32000 11000 770 390 <340 <330
Toluene 410,000,000 NS 10000 8700 2300 3400 340 <130
Xylenes 4,100,000,000 NS 160000 31000 5100 2000 <340 <330

Semivolatile Organic Compounds (ug/kg):
4-Methylphenol (p-cresol) 10,000,000 200,000 <420 <410 700 <400 <450 <440
Phenol 1,200,000,000 NS 20000 1200 1200 760 790 <440

Metals (mg/kg):
Antimony, Total 820 NS 0.61  J 1.2  J 0.76  J 0.98  J <0.67  R <0.66  R
Arsenic, Total 3.8 5 8.4 5.3 5.2 4.3 4.3 1.5
Barium, Total 140,000 100 39  J 49  J 48  J 98  J 42  J 31  J
Beryllium, Total 4,100 NS <0.06  UJ <0.06  UJ <0.06  UJ <0.06  UJ 0.48  J 0.21  J
Cadmium, Total 1,000 1 1.5  J 3.4  J 1.8  J 3.6  J 1.1  J 0.26  J
Chromium, Total 2/ 6,100 5 22  J 23  J 13  J 19  J 9.5  J 3.5  J
Copper, Total 82,000 NS 13  J <0.24  R <0.24  R <0.22  R <0.27  R 0.48  J
Lead, Total 3/ 400 5 16  J 18  J 15  J 86  J 6  J 2.7  J
Nickel, Total 41,000 NS 5.1  J 2.8  J 2.7  J 2.8  J 5.7  J 6.1  J
Thallium, Total 140 NS 0.09 0.09 0.06 0.07 0.09 0.04
Zinc, Total 610,000 NS 23  UJ 7.8  UJ 5.6  UJ 7.2  UJ 5.5  UJ 4.6  UJ

G:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU31
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TABLE 3-4  
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 31 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 2 of 2

31-SB0001 31-SB0002
Sample ID USEPA RBC 

Soil Ingestion
RCRA TC 

Level 4/ 990610-CM-31-
SL0001(0.5-2)

990610-CM-31-
SL0001(2-4)

990610-CM-31-
SL0001(6-8)

990610-CM-31-
SL0002(2-4)

990610-CM-31-
SL0002(4-6)

990610-CM-31-
SL0002(8-10)

Lab ID Industrial 1/ 109054-4 109054-5 109054-6 109054-7 109054-8 109054-9
Sample Date 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999 6/10/1999

Cyanide, Total (mg/kg): 41,000 NS <0.25 <0.25 <0.24 <0.24 <0.24 <0.27

Footnotes:
NS No Standard.
J Positive results have been classified as qualitative during data validation.

UJ Analyte was not detected at or above the indicated concentration and has been 
classified as qualitative.

R Data classified as unusable.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
2/ RBC for Chromium VI.
3/ Residential RBC.
4/ TC Levels for VOCs and SVOCs are in micrograms per liter (ug/L)

and metals are in milligrams per liter (mg/L).
  Concentration exceeds Industrial RBC.

G:/proj/tf320/chemplnt/report/Idw/IDWSLSUMSWMU31
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TABLE 3-5
Summary of Constituents Detected in Subsurface Soil Samples Collected at SWMU 36 in June 1999

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 1

Sample ID USEPA RBC 
Soil Ingestion

RCRA TC 
Level 4/ 990611-CM-36-

SL0001(4-6)
990611-CM-36-

SL0001(6-8)
990611-CM-36-

SL9001
990611-CM-36-
SL0001(8-10)

Lab ID Industrial 1/ 109119-2 109119-1 109119-9 109119-3
Sample Date 6/11/1999 6/11/1999 6/11/1999 6/11/1999

Semivolatile Organic Compounds (ug/kg):
Bis(2-ethylhexyl)phthalate 410,000 NS <400 670 <420 <430

Metals (mg/kg):
Arsenic, Total 3.8 5 5.6 6.3 6 6.7
Barium, Total 140,000 100 16  J 25  J 26  J 11  J
Beryllium, Total 4,100 NS <0.06  R 0.24  J 0.16  J 0.11  J
Cadmium, Total 1,000 1 0.9  J 0.4  J 0.57  J 0.11  J
Chromium, Total 2/ 6,100 5 11  J 5.8  J 5.8  J 1.7  J
Copper, Total 82,000 NS 0.57  J 0.63  J 1.6  J 1.5  J
Lead, Total 3/ 400 5 10  J 9.9  J 7.1  J 1.8  J
Nickel, Total 41,000 NS 2.4  J 2.6  J 2.7  J 1.5  J
Selenium, Total 10,000 1 0.15  J <0.12  UJ 0.14  UJ <4  UJ
Thallium, Total 140 NS 0.14 0.36 0.34 0.14
Zinc, Total 610,000 NS 5.2  UJ 3.1  UJ 4.3  UJ 2.6  UJ

Cyanide, Total (mg/kg): 41,000 NS <0.24 <0.26 <0.26 <0.26

Footnotes:
J Positive results have been classified as qualitative during data validation.

UJ Analyte was not detected at or above the indicated concentration and has been 
classified as qualitative.

R Data classified as unusable.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based Concentrations (RBC), October 27, 1999.
2/ RBC for Chromium VI.
3/ Residential RBC.
4/ TC Levels for SVOCs are in micrograms per liter (ug/L) and for metals

are in milligrams per liter (mg/L).
Concentration exceeds Industrial RBC.

36-SB0001
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TABLE 3-6
Summary of Constituents Detected in Investigation 

Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 4

Sample ID USEPA RBC 
Soil Ingestion

RCRA TC 
Level 4/

990621-BT-IW-
SL0000

990621-BT-IW-
SL0038

990621-BT-IW-
SL0039

990621-BT-IW-
SL0040

Lab ID Industrial 1/ 109428-12 109428-8 109428-9 109428-10
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500 <400 <300 <370 <350
Chlorobenzene 41,000,000 100,000 480 <300 <370 <350
Toluene 410,000,000 NS 2800 <120 <150 <140
Xylenes 4,100,000,000 NS <400 <300 <370 <350

Semivolatile Organic Compounds (ug/kg):
* 2-Methylnaphthalene 41,000,000.00  NS <530 690 <490 <460
* Acenaphthene ############ NS 680 520 <490 550
* Acenaphthylene NS NS <530 <400 <490 790
* Anthracene 610,000,000 NS 840 530 <490 2300
* Benzo(a)anthracene 7,800 NS 1800 <400 550 3700
* Benzo(a)pyrene 780 NS 2200 <400 <490 5500
* Benzo(b)fluoranthene 7,800 NS 2700 420 <490 4600
* Benzo(g,h,i)perylene NS NS <530 <400 <490 1200
* Benzo(k)fluoranthene 78,000 NS 3100 470 600 4500

Bis(2-ethylhexyl)phthalate 410,000 NS 4200 <400 <490 <460
* Chrysene 780,000 NS 2100 <400 500 4600
* Dibenzo(a,h)anthracene 780 NS <530 <400 <490 <460

Dibenzofuran 8,200,000 NS <530 540 <490 480
* Fluoranthene 82,000,000 NS 7800 2200 1500 17000
* Fluorene 82,000,000 NS 880 900 <490 1400
* Indeno(1,2,3-cd)pyrene 7,800 NS <530 <400 <490 1300
* Naphthalene 41,000,000 NS 1400 3700 <490 830
* Phenanthrene NS NS 5000 2500 960 11000
* Pyrene 61,000,000 NS 3500 1200 820 9300

Footnotes on Page 4
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TABLE 3-6
Summary of Constituents Detected in Investigation 

Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 2 of 4

Sample ID USEPA RBC 
Soil Ingestion

RCRA TC 
Level 4/

990621-BT-IW-
SL0000

990621-BT-IW-
SL0038

990621-BT-IW-
SL0039

990621-BT-IW-
SL0040

Lab ID Industrial 1/ 109428-12 109428-8 109428-9 109428-10
Sample Date 6/21/1999 6/21/1999 6/21/1999 6/21/1999

Metals (mg/kg):
Arsenic, Total 3.8 5 7 3.1 5 5.4
Barium, Total 140,000 100 63  J 24  J 17  J 22  J
Cadmium, Total 1,000 1 2.9 2.5 2.2 2.4
Chromium, Total 2/ 6,100 5 18 16 11 14
Copper, Total 82,000 NS 16 6 5.8 5.5
Lead, Total 3/ 400 5 18 4.3 6.8 5.7
Mercury, Total 5/ 200 0 <0.4  UJ <0.3  UJ <0.37  UJ <0.35  UJ
Nickel, Total 41,000 NS 10 4.7 4.8 5.7
Thallium, Total 140 NS <0.16 <0.23 <0.14 <0.13
Zinc, Total 610,000 NS 63 24  U 35  U 29  U

Cyanide, Total (mg/kg): 41,000 NS 1.9 0.38 0.37 <0.28
Footnotes on Page 4
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TABLE 3-6
Summary of Constituents Detected in Investigation 

Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 3 of 4

Sample ID USEPA RBC 
Soil Ingestion

RCRA TC 
Level 4/

Lab ID Industrial 1/

Sample Date

Volatile Organic Compounds (ug/kg):
Benzene 200,000 500
Chlorobenzene 41,000,000 100,000
Toluene 410,000,000 NS
Xylenes 4,100,000,000 NS

Semivolatile Organic Compounds (ug/kg):
* 2-Methylnaphthalene 41,000,000.00  NS
* Acenaphthene ############ NS
* Acenaphthylene NS NS
* Anthracene 610,000,000 NS
* Benzo(a)anthracene 7,800 NS
* Benzo(a)pyrene 780 NS
* Benzo(b)fluoranthene 7,800 NS
* Benzo(g,h,i)perylene NS NS
* Benzo(k)fluoranthene 78,000 NS

Bis(2-ethylhexyl)phthalate 410,000 NS
* Chrysene 780,000 NS
* Dibenzo(a,h)anthracene 780 NS

Dibenzofuran 8,200,000 NS
* Fluoranthene 82,000,000 NS
* Fluorene 82,000,000 NS
* Indeno(1,2,3-cd)pyrene 7,800 NS
* Naphthalene 41,000,000 NS
* Phenanthrene NS NS
* Pyrene 61,000,000 NS

990621-BT-IW-
SL0041

990621-BT-IW-
SL0042

990621-BT-IW-
SL0043

990621-BT-IW-
SL0044

109428-7 109428-6 109428-5 109428-11
6/21/1999 6/21/1999 6/21/1999 6/21/1999

<330 <280 <300 <300
<330 <280 <300 <300
250 <110 <120 <120
680 <280 <300 <300

24000 <380 <400 <400
22000 <380 <400 <400
1300 <380 <400 <400
6400 <380 530 <400

13000 <380 1100 <400
13000 450 1700 <400
9700 470 1900 <400
3000 <380 600 <400

14000 400 1400 <400
<430 <380 <400 <400
12000 410 1300 <400
<430 <380 <400 <400
13000 <380 <400 <400
38000 1100 4600 440
22000 <380 <400 <400
3400 <380 580 <400

82000 <380 <400 <400
49000 550 2200 <400
21000 670 2500 <400

Footnotes on Page 4
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TABLE 3-6
Summary of Constituents Detected in Investigation 

Derived Waste Rock and Soil Samples Collected in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 4 of 4

Sample ID USEPA RBC 
Soil Ingestion

RCRA TC 
Level 4/

Lab ID Industrial 1/

Sample Date
Metals (mg/kg):

Arsenic, Total 3.8 5
Barium, Total 140,000 100
Cadmium, Total 1,000 1
Chromium, Total 2/ 6,100 5
Copper, Total 82,000 NS
Lead, Total 3/ 400 5
Mercury, Total 5/ 200 0
Nickel, Total 41,000 NS
Thallium, Total 140 NS
Zinc, Total 610,000 NS

Cyanide, Total (mg/kg): 41,000 NS

990621-BT-IW-
SL0041

990621-BT-IW-
SL0042

990621-BT-IW-
SL0043

990621-BT-IW-
SL0044

109428-7 109428-6 109428-5 109428-11
6/21/1999 6/21/1999 6/21/1999 6/21/1999

9.6 2.6 15 4.9
500  J 43  J 110  J 37  J

2.5 1 1.2 5.3
15 3.8 3.9 21
20 5.9 13 12
35 <2.8 13 36
1  J <0.28  UJ <0.3  UJ <0.3  UJ
12 5.2 4.7 7.7

<0.12 <0.1 0.17 <0.22
89 23  U 17  U 230

4.2 <0.23 0.33 1.2
Footnotes:

NS No Standard
J Positive results have been classified as 

qualitative during data validation.
UJ Analyte was not detected at or above the indicated 

concentration and has been classified as qualitative.
ug/kg Micrograms per kilogram.
mg/kg Milligrams per kilogram.

1/ Source:  USEPA Region III Risk Based 
Concentrations (RBC), October 27, 1999.

2/ RBC for Chromium VI.
3/ Residential RBC.
4/ TC Levels for VOCs and SVOCs are in micrograms per liter 

(ug/L) and metals are in milligrams per liter (mg/L).
5/ Methylmercury RBC.
* Polycyclic aromatic hydrocarbon compound.

  Concentration exceeds Industrial RBC.
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TABLE 3-7
Summary of Constituents Detected in Groundwater

 Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 4

Chemical USEPA MCL
RCRA TC     

Level
990621-BT-13-

GW0038
990621-BT-13-

GW0039
990618-BT-13-

GW0040
990617-BT-13-

GW0041
Lab Sample ID 109428-2 109428-3 109390-1 109373-1
Sample Date 6/21/1999 6/21/1999 6/18/1999 6/17/1999

Volatile Organic Compounds (ug/L):
Benzene 5 500 12 <5 16 <5
Carbon disulfide 1000 1/ NS 6 <5 <5 <5
Chlorobenzene 100 100000 <5 <5 19 <5
Toluene 1000 NS 2 <2 12 <2
Xylenes 10000 NS 14 <5 <5 <5

Semivolatile Organic Compounds (ug/L):
1,2,4-Trichlorobenzene 70 NS <10 <10 12 <10

* 2-Methylnaphthalene 120 1/ NS 16 <10 15 33
* Acenaphthene 370 1/ NS <10 <10 15 39
* Anthracene 1800 1/ NS <10 <10 <10 25
* Benzo(a)anthracene 0.092 1/ NS <10 <10 <10 23
* Benzo(a)pyrene 0.2 NS <10 <10 <10 29
* Benzo(b)fluoranthene 0.092 1/ NS <10 <10 <10 23
* Benzo(g,h,i)perylene NS NS <10 <10 <10 13
* Benzo(k)fluoranthene 0.92 1/ NS <10 <10 <10 21

Bis(2-ethylhexyl)phthalate 6 NS <10 <10 <10 <10
* Chrysene 9.2 1/ NS <10 <10 <10 26

Dibenzofuran 24 1/ NS <10 <10 <10 17
* Fluoranthene 1500 1/ NS <10 <10 11 140
* Fluorene 240 1/ NS <10 <10 10 31
* Indeno(1,2,3-cd)pyrene 0.092 1/ NS <10 <10 <10 15
* Naphthalene 6.5 1/ NS 420 17 98 84  J
* Phenanthrene NS NS <10 <10 23 120
* Pyrene 180 1/ NS <10 <10 <10 69

Footnotes on Page 4
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TABLE 3-7
Summary of Constituents Detected in Groundwater

 Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 2 of 4

Chemical USEPA MCL
RCRA TC     

Level
990621-BT-13-

GW0038
990621-BT-13-

GW0039
990618-BT-13-

GW0040
990617-BT-13-

GW0041
Lab Sample ID 109428-2 109428-3 109390-1 109373-1
Sample Date 6/21/1999 6/21/1999 6/18/1999 6/17/1999

Metals (mg/L):
Arsenic, Total 0.05 5 <0.01 <0.01 <0.01 <0.01
Barium, Total 2 100 0.22 0.2 0.09 0.2
Chromium, Total 0.1 5 <0.01 0.02 <0.01 <0.01
Copper, Total 1.3 NS <0.02 0.05 <0.02 0.02
Lead, Total 0.015 5 <0.015 0.02 <0.015 0.028
Mercury, Total 0.002 0.2 <0.0005 <0.0005 <0.0005 0.002
Zinc, Total 5 NS 0.32  U 0.24  U 0.09  U 0.17  U

Cyanide, Total (mg/L): 0.2 NS 0.06 <0.02 <0.02 0.26
Footnotes on Page 4
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TABLE 3-7
Summary of Constituents Detected in Groundwater

 Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 3 of 4

Chemical USEPA MCL
RCRA TC     

Level
Lab Sample ID
Sample Date

Volatile Organic Compounds (ug/L):
Benzene 5 500
Carbon disulfide 1000 1/ NS
Chlorobenzene 100 100000
Toluene 1000 NS
Xylenes 10000 NS

Semivolatile Organic Compounds (ug/L):
1,2,4-Trichlorobenzene 70 NS

* 2-Methylnaphthalene 120 1/ NS
* Acenaphthene 370 1/ NS
* Anthracene 1800 1/ NS
* Benzo(a)anthracene 0.092 1/ NS
* Benzo(a)pyrene 0.2 NS
* Benzo(b)fluoranthene 0.092 1/ NS
* Benzo(g,h,i)perylene NS NS
* Benzo(k)fluoranthene 0.92 1/ NS

Bis(2-ethylhexyl)phthalate 6 NS
* Chrysene 9.2 1/ NS

Dibenzofuran 24 1/ NS
* Fluoranthene 1500 1/ NS
* Fluorene 240 1/ NS
* Indeno(1,2,3-cd)pyrene 0.092 1/ NS
* Naphthalene 6.5 1/ NS
* Phenanthrene NS NS
* Pyrene 180 1/ NS

990617-BT-13-
GW9041

990617-BT-13-
GW0042

990617-BT-13-
GW0043

990621-BT-13-
GW0044

109373-4 109373-2 109373-3 109428-1
6/17/1999 6/17/1999 6/17/1999 6/21/1999

6 <5 <5 <5
<5 <5 <5 <5
<5 <5 <5 <5
<2 <2 <2 <2
<5 <5 <5 <5

<10 <10 <10 <10
29 <10 <10 <10
36 <10 <10 <10
25 <10 <10 <10
23 <10 <10 <10
28 <10 <10 <10
23 <10 <10 <10
14 <10 <10 <10
29 <10 <10 <10

<10 <10 <10 <10
25 <10 <10 <10
16 <10 <10 <10

140 <10 <10 <10
30 <10 <10 <10
14 <10 <10 <10

65  J <10 <10 <10
120 <10 <10 <10
73 <10 <10 <10

Footnotes on Page 4
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TABLE 3-7
Summary of Constituents Detected in Groundwater

 Samples Collected at SWMUs 13 and 21 in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 4 of 4

Chemical USEPA MCL
RCRA TC     

Level
Lab Sample ID
Sample Date

Metals (mg/L):
Arsenic, Total 0.05 5
Barium, Total 2 100
Chromium, Total 0.1 5
Copper, Total 1.3 NS
Lead, Total 0.015 5
Mercury, Total 0.002 0.2
Zinc, Total 5 NS

Cyanide, Total (mg/L): 0.2 NS

990617-BT-13-
GW9041

990617-BT-13-
GW0042

990617-BT-13-
GW0043

990621-BT-13-
GW0044

109373-4 109373-2 109373-3 109428-1
6/17/1999 6/17/1999 6/17/1999 6/21/1999

<0.01 0.01 0.01 <0.01
0.19 0.22 0.12 0.22

<0.01 <0.01 <0.01 <0.01
<0.02 0.02 <0.02 <0.02
0.023 <0.015 <0.015 <0.015
0.001 <0.0005 <0.0005 <0.0005

0.12  U 0.1  U 0.07  U 0.07  U

0.25 0.12 <0.02 0.04
Explanation:
ug/L - Micrograms per liter.
mg/L - Milligrams per liter.
MCL - Primary Maximum Contaminant Level.
1/ - USEPA Region III Risk Based Concentrations for Tap Water, 
October 27, 1999.

Concentration exceeds USEPA MCL and USEPA
 Tap Water RBC.
* - Polycyclic Aromatic Hydrocarbon Compound.
NS - No Standard.
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TABLE 3-8
Summary of Groundwater Resampling Data Collected from P-13S, P-13D,

 P-15,  MW-26, MW-32, MW-34S, and MW-34D in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corp.

Page 1 of 2

Sample ID USEPA
RCRA TC 

Level 4/
990618-CM-00-

GW00P13D
990618-CM-00-

GW00P13S
990619-FW-00-

GW00P15
990619-LD-38-

GW0026
Sample Date MCL 6/18/1999 6/18/1999 6/19/1999 6/19/1999

Volatile Organic Compounds (ug/L):
Benzene 5 500 <5 120 <5 14
Ethylbenzene 700 NS <5 <5 <5 5
Toluene 1,000 NS 3 <2 <2 26
Vinyl chloride 2 200 18 41 <1 <1
Xylenes 10,000 NS <5 <5 <5 29

s
Cyanide, Total (mg/L): 0.2 NS NA NA NA NA

Footnotes on Page 2.
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TABLE 3-8
Summary of Groundwater Resampling Data Collected from P-13S, P-13D,

 P-15,  MW-26, MW-32, MW-34S, and MW-34D in June 1999
Chemical Manufacturing Plant RFI

Sloss Industries Corp.

Page 2 of 2

Sample ID USEPA
RCRA TC 

Level 4/

Sample Date MCL

Volatile Organic Compounds (ug/L):
Benzene 5 500
Ethylbenzene 700 NS
Toluene 1,000 NS
Vinyl chloride 2 200
Xylenes 10,000 NS

s
Cyanide, Total (mg/L): 0.2 NS

990619-LD-39-
GW0032

990618-LD-39-
GW0034D

990618-LD-39-
GW0034S

6/19/1999 6/18/1999 6/18/1999

NA <5 NA
NA <5 NA
NA <2 NA
NA <1 NA
NA <5 NA

0.36 NA 0.17

Explanation:
MCL - Primary Maximum Contaminant Level.
ug/L - Micrograms per liter.
mg/L - Milligrams per liter
NA - Not analyzed

Concentration exceeds EPA MCL.
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TABLE 3-9
IDW Soil Cuttings Characterization
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 1

SWMU Location Sample ID Characterization Proposed Management Practice
Name Number of 

Drums
Concentration 
May Exceed 

RCRA TC Level

Concentration Exceeds 
USEPA RBC for Industrial 
Ingestion or Background 
Soil Range for Arsenic

Concentration Does Not Exceed 
USEPA RBC for Industrial 

Ingestion or Background Soil 
Range for Arsenic

Dispose of 
as 

Hazardous 
Waste

Dispose of as 
Contaminated 

Medium

Place Cuttings in 
Land Disposal 
Area at Sloss

26 26-SB0001 990609-CM-26-SL0001(5-7) 1 x x
990609-CM-26-SL0001(9-11) x x

990609-CM-26-SL0001(13-15) x
26-SB0002 990609-CM-26-SL0002(2-4) 1 x x

990609-CM-26-SL0002(4-6) x
990609-CM-26-SL0002(6-8) x

27 27-SB0001 990610-CM-27-SL0001(2-4) 1 x x
990610-CM-27-SL0001(6-8) x

990610-CM-27-SL0001(10-12) x
27-SB0002 990611-CM-27-SL0002(3-5) 1 x x

990611-CM-27-SL0002(5-7) x
990611-CM-27-SL0002(9-11) x

29 29-SB0001 990609-CM-29-SL0001(4-6) 1 x x
990609-CM-29-SL9001 x

990609-CM-29-SL0001(8-10) x
990609-CM-29-SL0001(12-13) x

29-SB0002 990609-CM-29-SL0002(4-4.5) 1 x x
31 31-SB0001 990610-CM-31-SL0001(0.5-2) 1 x x

990610-CM-31-SL0001(2-4) x
990610-CM-31-SL0001(6-8) x

31-SB0002 990610-CM-31-SL0002(2-4) 1 x x
990610-CM-31-SL0002(4-6) x

990610-CM-31-SL0002(8-10) x
36 36-SB0001 990611-CM-36-SL0001(4-6) 1 x x

990611-CM-36-SL9001 x
990611-CM-36-SL0001(6-8) x

990611-CM-36-SL0001(8-10) x

J:/proj/tf320/chemplnt/report/idw/IDWSLCHR
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TABLE 3-10
IDW Rock and Soil Cuttings Characterization

Chemical Manufacturing Plant RFI
Sloss Industries Corporation

Page 1 of 1

Drum ID Sample ID Characterization Proposed Management Practice
Number of 

Drums
Cutting 
Material

Concentration May 
Exceed RCRA TC 

Level

Concentration Exceeds USEPA 
RBC for Industrial Ingestion or 

Background Soil Range for 
Arsenic

Concentration Does Not Exceed 
USEPA RBC for Industrial Ingestion 

or Background Soil Range for 
Arsenic

Dispose of as 
Hazardous Waste

Dispose of as 
Contaminated 

Medium

Place Cuttings in 
Land Disposal 
Area at Sloss

MW-38 990621-BT-IW-SL0038 4 Rock, CL x x

MW-39 990621-BT-IW-SL0039 3 Rock, CL x x

MW-40/MW-38 990621-BT-IW-SL0040 3 Rock, CL x x

990621-BT-IW-SL0038 x

MW-41 990621-BT-IW-SL0041 1 Rock, CL x x

MW-42 990621-BT-IW-SL0042 1 Rock, CL x x
MW-43 990621-BT-IW-SL0043 1 Rock, CL x x

MW-44 990621-BT-IW-SL0044 5 Rock, CL x x
Decon Pad 
Cuttings 990621-BT-IW-SL0000

1
Rock, CL x x

Decon Pad 
Materials 990621-BT-IW-SL0000

4 Plastic, 
Cuttings x x
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TABLE 3-11  
IDW Purge Water Characterization
Chemical Manufacturing Plant RFI

Sloss Industries Corporation

Page 1 of 1

Drum ID Sample ID Characterization Proposed Management Practice
Number of 

Drums
Concentration Exceeds 

USEPA MCL or RBC for 
Tap Water

Concentration Does 
Not  Exceed USEPA 
MCL or RBC for Tap 

Dispose of as 
Hazardous Waste

Dispose of as 
Contaminated 

Medium

Dispose of 
Purge Water at 

BTF

MW-38 990621-BT-13-GW0038 1 x x
MW-39 990621-BT-13-GW0039 1 x x
MW-40 990618-BT-13-GW0040 1 x x
MW-41 990617-BT-13-GW0041 1 x x
MW-42 990617-BT-13-GW0042 1 x x
MW-43 990617-BT-13-GW0043 1 x x
MW-44 990621-BT-13-GW0044 2 x x

x x
x
x

x x
x

x x
x

MW-32 990619-LD-39-GW0032 1 x x
x x
x
x

x

MW-41, 
MW-42 & 
MW-43

990617-BT-13-GW0041  
990617-BT-13-GW0042  
990717-BT-13-GW0043

P-13D & 
MW-34D

990618-CM-00-GW00P13D  
990618-LD-39-GW0034D

P-13S  & 
MW-34S

990618-CM-00-GW00P13S 
990618-LD-39-GW0034S

MW-38, 
MW-39, 
MW-26, &  
P-15

990621-BT-13-GW0038  
990621-BT-13-GW0039  
990619-LD-38-GW0026  
990619-FW-00-GW00P15

1

1

1

1

J:/proj/tf320/chemplnt/report/IDW/IDWGWCHR
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FROM a 

Chief, RCRA Branch: (JP'I-fzv\: 
. : . ii 

Addressees P r 
. I 

li 

GGl 

~t~ached please final guidanc.a developod ~~ tha EPA Region IV RCRA 
~pchnieal Screeninq Committee regarding mdnaqement of contaminated 
qroundwator, aurface water and aoila. T~~ guid~nce expanda upon 
.the ex1st1nq "contained-in"·policy and a~go addresses management 
of environmental me4ia exhib~tinq a hazar~ous characteristic. 

. . i: 
This guidance should be followP.d by EPA iRegion iv staff and all 
othors who actively mana.ge cu~1tmninal:ed el'\y1ro~ental media within 
Region IY du.ring any of th9 fpllowing RC~ activitiotst · 

Corroctivo aotiona; 
Site invGutigAtionsJ 

I! 
j: 

f. 
j" 

t: 
Clean up·of hazardousiwasta spills}. and · 
Cloauro of RCRA tJ:ea~~nt., Htorage~~or disposal units . 

. i. 
In addition, this guidance r~preeents a~!interpretation. of RCRA 
rogulationo D.nd no euch ohould be conts!dered in evaluatlnq ARARS 
for CERCJ.,l\. activities. · 1: · 

. • :1 

The 'l'oo'"hl:licQl Scrooning Commi~tee would li~e 1:0 l:hank everyone who 
commented on the draft for their oon~ribu~iona to the guiddnce. 
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X, IntrodH9t1on 

1G:07 l. S. E.P.n. -W.O. 

I>Pl\ REOIOH IV 1\CRJ\ uUlpl\.NCE: 

HJ\NAGli':MKN'J:" OF CONTl\MINJ\TfiD KEDI1\ 

Ouidd~co Numbar TSc-~2-02 

' 1\uguot 1992 1:,_·, 

003 

on aavero..l previous .occao1ono, lc:l~A haa ioouod JlroctiYciS and 9ul.c.lance 
· ~ddreooin(J th• regulatory etatus· and proper diApoaitio~ of contamin~ted 
' Anvi~onmont&l modi~ undor tho Rapource conaerva~1on and Recovery Act 

(RCM). However, Region lV continuQa to roooiv~Q inqui~iors from the states 
. . I' 

~nd the reg~lated community requbsting more detailed guldancG on thlo 
II 

Aub;ot2t •. ~h1.s . ....dooumont: oxp1a.lno hO\ol to properly manage contaminated 
envirQnmental mQdla. ( l. A. , qroun~wator, aurfacollwater 1 soilo ana a~dimen'tB} 

·during rouLlm' !1eld work at: nazar<1ous waste sl~eA. 
, I' 

;I 
. tl 

11: 18 important to emphasize that: thia guic1anocp1.e only intended to ba an 
!nt~~jproL4llun o! RCRA rQqulat1o~s. Nothino in~~htA gUidancD ia intendad 
~0 ehan9o or auporoedo actuAl R~ regul~tory r6.qu1rGmQn't8e Several 
:a~tiolpated rulemaktngs ralato tb thia gui4anco~i includLnq the Larid 
Diapoaa1 Rea~ric~iona tor contaminated soil andlbebria and ·tha HaBardoun 

. II 
W&ato %dontilicatlon Rulo. It any prov1a1on8 or; these tuture RCRA ' . 
rec;ul&tionD ara ln contlic·t wJ.th thi.a guidanoo, 1 ~ho requlatione (once 
final) will take precedent. l/ : !! 

!: 
'!L..._ ~cooo and AppltoAhili.ty !: 

!i 
ij 

·Thta gui~anoo GGto fort}l proc:odU~O& tor t.hfj pro~r management Of 
.contaminated environmantal media.iproducod anc1/o~\=an~ge~ during the 
'tnvo•tinGtlon a.nd remeel1a~1on Otiha.:lar<1ous waat~l sltaA: Cont:amina.tod media 

' 1l f I 
Rhould ba ~&rtaged ln.aoao~danco .~i.th this guictan9e wnenever hazar<1oua 

' I t, 
.oonatituents arc preaent a.bavA levela of human health or enviro~ental . :; 
concern. 1: 

1: . . ii 
~his guid~nco appliee to aontami~AtQd modi& 9Gn~fate4 during the following 
ROnA actlv!tiaa c j: 

~ : 

l! 
1. corrective ao·tionaJ i; 

·:·.- .. j. 
. . j! 

2. . ·edt~ lnveatlgationa 1 ! ! 
!; 

3 •··~~ _:: clo~n up o! oplll.s O! l~at:etl or CharaC~qr1Bt1C hazardOUS Yaat9J 
and it 

H 
4. cloDurG o! RC~ tr~atrnen~, s~orage, or ~iaposal units. 

!' 
j; 
!; 

)./ 'rha policiu and proo<>dure~ o"<>tAbLi.ahod 1.n t~l.a documei.t art> intonded 
~ololy 'lor the 9Uidanae ot employ~eB of the u.s.jlEnvi~onn\Qnta.l Protection 
Agoney. 'I'hoy a.ro nat lntondod anfi cannot be relflee1 upon to creata any 
rights, substantive or procedural! onforceablo by any party 1n litigation 
with tho the United s~ateB. EPA ,:eeerves the rfght to a.ot at varianoo with 
~~~~~Q ~Olloioo .. nd prOCOduroD and· 1:0 <:hdii\JO themr,t any tin\9 WithOUt public 
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T ho l;)rnr.od uroo ~nd iuctnllQOmant p~Acticoa oat folith 1n thia (1Ul.danco ohould 
--bo Col"lowod by .EP>. RMgion IV tsnd all othoro uhJ' "otivoly mAnage 

cont9Jtlinntod mud1a at oit'lo wit~in tho 1\.;,gion, ~x;-eoar.dlo-~51 ot whether such 
: manaqoment Aotivitiao are volunt:ar.y or c.D.rriod \<?ut in roeponsA to £Pl\ 

rogulatlonn or dir~ctivoo. 

IU, ·Baokg>:OU!ld . ~~ 
.Tha rogulatory ot~tuo or contamibntod groundwat~f wa~ firDt apoci!lcally 
:ad<1roaA~d ln a Deocmbor 26 1 l984i. memorandum fr~ John Bk1nner,_ O_ireotor 
of thg ott1ce of Solid Waete to ~amea Soarh~oug~~·Region tv Resi~uala 
Nanagoment Branch Chiaf. In th~t memorandum, sRtnn~r noted that 
.contamlnatQd groundwater that 1a :"collootod" and~ derived from lietod 
~aetas or hazardoua by ch~raotur!Btic is a ha%~~ouo ~aate and subject to 
Subtitl• c rogula~ionsa. i: 

ii. 
II 

~ Novembgr 13, l99G1 momo•andum trom M~roia Rill~ama, Director of XhQ 
~f~~oo of Solid WASte to P&triok ~obin, Region IR WaDtQ.~An~~ocont 
Division Dirootor Attempted to mora prooioely oxP;lain the EPA posit~on on 
contaminated oround'-la.tor pro•entts~ by Skinner. ~.ho l-lillio.ms memorandum 
~xplainod what is now rofarred to . ao"thc ~~~ntaih~d-in" policy. · 
Williams ~tatod that gr6undwatgr in an aqulfo~ i~ not a aolid ~a~to and 
thuo not a bazardoua waoto, but that groundwat~r!cont~inated with 
hazardouo waat~ leaoh•te la ~uhjoot to RCRh SUbtttle C reg~l~tiona 
becauee it ~oontainaA a h~zardous waot9 and thor~~ore must be managed aa 
Lf thQ 9roundwator itaQlf was ha%~douo. Howev~~~ if groundwater.19 
treated ObCb that it no longAr COntain& a h~zardQ~S WABtG, the 
qroun~wator would no longer bQ su~jact to rogula~~on undar SUbtitle C of 
RCRA. :: r 
subaQquent to tho 1986 H11l1ama m~randum, tha·o~opo o! the •contained-
1~· polioy baa bean appliod t~ con~Aminated solr,\~ohrio, ~nd leachate. 
F~r- examplo, in the Lano Diapoaal ~Gatrictlona iL~)> First ~hird ~in~l 
Rule (53 FR 31142) thG Agency clarified tho applictJf-bility of t:he LOR 
trodtmont a~~ndarda to rogiduos trbm t~a of man~gemont other than 
traAtmone. ~ RxamplcB oitod by XPA aro cont&nina~eo soil or lQaohato 
d~~1ved .~~~m managirtg the waote. EPA atatedr "In\~hoee oaaes,tha rnixturo 
ics doo.med'to be the lietod waata, either becausa Clt tho derivcd-trom 
rul9, tho miKturo rule (40 CFR S761.3(1}(2)(iv)), ~r becauaa tho liatod 
w~ata is conta!ngd in tho matrix,,.". i. 

! .,.'; · i: 

L 
:-

61: noeiduul• from treatment of lia~cd hazardous w~ate havo alwayo b~~n 
oo~sidArod haztu:douu wa.st.e by application of the d~~1ved-from r\1lo ('10 
cr~ _'S261.3(o) (2) (i)). I P 
a/ . ~ho roferono& to contam1nated BOll ~nd loaoh~t~iaa wth9 roixtura" 
doaa not mean thRt contaminated ~d~um is conAldor~a hnzardoua wasta by 
appllo~tlon o! ~ha m1xturo rule. Howcvor, the con~ained-in policy ia, in 
!aot, anAlogouo to tha miXtUre rule, involving mix~~reB Of hazardous 

(continued. • • 
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In 0. Juno 1 ') , 1 909 , loL. COC c o T h o mas c . . 7or l i ng, c or:..-n louionoc CJ( the Now 
... ~ork Depnrtment o! Environmont~i Conoorvat1on ~tom Jo~a~h~n Cannon, hcting 

haaiotnnt hdminlntrator, RP~ ro~toratod tho bd.~D (or :EPh'D authority to 
rogul~tQ cont~indtod unvironroantal media undo*~ Subtttlb a ot RC~. 
RQfarr1nQ to thQ ~mlxt~~o" rulo ' nnd ~dorivea-f~~m" rule, CAnnon ot~teo 

~ : 

---~o~ovar, thoa& two rulos :ao not part~ln\~o oont~lnntod 
environmantRl modia. Undor:our rogulat1on~~ cont~inated modia ~ro 
not comsideroa eolid wa.oteA :in tho aonoo O~!ba.lng abandonce1, recycl~d, 
or inhorontly WAeto-like au ~hose terms ar~!dGfinod in tho 
rQQUlationa. The~oforo, oontaminatQd onvi~nmental media cannot bo 
considered a hacar~ous wasta via th• ~mixtu~o· rule (i.e.~ ~o have a 
hazardoue w4sta mixture, a hazardoun waote ~gt bo mixod ~Lth a ~olla 
waato por 40 CFR S261.J(a)(2)(iv)). Sim1la~ly, tho ~derived-from" 
rule doau not apply to contaminated ~din. i~r baeia tor ota~inq that 
contamlnatQd onvironmcntal ~Clia must be managod &0 ba:ardoUG Wa~ta 18 
that they "contain" liDbod ha~ardo~e waa~~-ii TheBe envirnnmontal modin 
muot bo manaoed as hazardous.uagto beoauae ~~d only ~0 lonq as~ they 
"contain .. a .. lietcd htu:ardoua: wagte (i.e., ur~il dooont~Lnc:1tcd). 

'I.V. BS?q,l.om\1 Int9rt>;"!tat1on !: 

:All eurrantly avatlablQ XPA poliOy portalnB to llv1ronmantal mAdia known 
:to bo contaminated wieh a li;tedih~~~rdouo waot4~ ~hose ~ocuments 
·collnntlvoly malta up tho .. oonta1nc<l-in" policy. j! H~ovor, tho 
.wconta1nad-1n" polioy dooa not a4dro~o cont~in~~1on tr~ charaateriAtia 
ha~ardouo waate. lUrth&rmore, i~ practicG thor~!nro ~any timQ8 where 
tharo la no elQ&r documentation ~hat an anvironm~nt&l modium wno 

tj 
contaminate~ by either a liatad or characterist~ hazar~oua waatA (ac ia 
oft on tho ca.ae at eoli~ waste mM\lUJC)fn&nt units) •i i DcoautsQ we rout:.inely 
encounter contaminated modi~ eituat1ons beyond t~e ocopo of tho 
~ra.ditional ~containod-in• polioy~ it is appropr~ata to clarify by 
oatabliehJ.ng- a. general definition of "eontaminat:~" rt\Oc:1ia. 

:: 
. : ii 
EPA Req~on IV has astabliahod that: tho criteria use~ ~0 determine if modia 
~oquirQo oontfolled manAgemQnt ia:bas~d upon hum~n health-and 
~nvironmRntal riak: nv dofiniti2n n m~aturn 1s ~~ntom1nat9d" lf ono or 
mo;!t hn;JiGJ(c10UB conatitupntn, at l~entJ.ftcd in 40}FR Part 261 Apooodbt 
VIII, a;d prc•9nt nb9ye leyala o;~~an ~Aalth of ~nvt;onroo~~l concern 
.-~d ab9ye naturally 00ouFr1ng Cbaykgroundi lo~~lj th iRgifioally 
·_·lot; are~ts wbero tbore orft nnt'l[B.lly oOQ\lrr!ng ht$p lavale or l\poondix YilT 
C:2n9tituontcsl, Contaminated environmental mAdiaiiahoul4 oithor be man~ged 
~n acoordanca ~1th RCRA Subtitla c requiremen~a ~t "bQat manRQOmQnt 

~. 

j: 
!: 

J./ ( continuod. • • ) · i \' 

JnRto and non-w~ote ma~wrialo While thJ mixtu~o J~lo govcrno ~lxtura& ot 
tiazarooug and solid waDte. Tho m(xturc rule haa ~on codifiarl, but tho 
intorpretive contained-in policy ~a~ tho o~o reg~latory orroce. Tho 
interpretation th~t: modi~ containing naz.ardoua un.tato muat bo rogulated tto 
ha~ardoua waste waa uphold in Cbc~lcal Haat~ Manaijem~nt v. U.S. ~PA, 960 
P'.2d 1526, 1540 (D.c. C1r. 1989). . \' 
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:.prncticoo- o.o opecl!iQc1 in .9octlon V of thi.o gu~dnncu. However, 1.f a 
: oontrumi.no.tod modium to treatoa to at or h~low rlak-baood oto.ndo.rdo (or to 
·naturally ocourrin9 b~ckground l~vclo), it can ~o rend~~ed 
· ·~econtrum1natod." l\ 

i ~ 
;RiPlk-bi\~Ad lovelo 02!ltst1tuem:a ~ttl a 
•o!to-aooc1t1,St b t a :ot lo lo i t n 
:yborg nppropriata). It io not pOB81bla or appr pri&to to 
·eatabliah Qenorie "do mtnlmio" level~ !or conot tuante abeant a now 
rulemakin<;J. Human boa.lth )?rotec~ion limito ohoq~d be calculat:ea ua·1ng 
:roforeno~ t~ioity valueD tor ca~oor and no~aftnq~r QffQOto (i.o., 
~arcinooenic potoncy fAotoro (C?to) ana reterende doaea (RfDo), 
"roapectively), anO oxpoBurA rate ·and routo aea~ptiona appropriate to site 
~onditiona. consideration ot contaminant atton~~tLon io not dn 
ftppropriate oub•tltuto tor d1rcc~ expoaure a~a~~tiona in det~rmlnin9 
<lecontam1nat:1on lgvalA for onvlrO:nmental media. ~~ Th1a is because a. 

. '' ~eoontamin~tod medium u~Qer-thla QUidanco ia no~i~ubjeot to controlled 
tnanag"'"'ent (~• 'opposed to non-ha~-ardoua or <lelis~ed solid wl\ate, which 
un~er SUbtitleD of RCRA romaing ~ubjoot to.rcqu~atory control). ~r, 
o~na1.~~-~!Q.s:t .. -~~- .. ~t.e .~11«! __ t_z;~_nJJ~~t ~~r _J?Os:uJiblGHloa.ohing to groun~wA~er 
J..i1 nat::aoRt\ry to onour.o that A -con¥lltlltna.ted ·zso1-l-··iirs · ·tr~a~Qd to b~ lou 
risk-base~ atan~arda for All expo?uro pathways. i:Tho R~ Rri Gutrtanca and 
tho CP!RCLh n!.ok hooa~~ment ou1<1ance (RhG) shou1rt!!bo conaultod for further 
explanation on riak ovaluat!.ona. : l i 

. t: 
i! 

Onoo an onvironmontal m~dium.1a doterm1ned to boil"oont~lna.tGd~, knowledge . .. . I . 
ot how tho medium bQo~o cont~inated diotateg h~w that medium muat b& 
~anaged. The attaChQQ dac1a1on m~trt~ ia provid~d to a~81at tha user in 
ma~~ tho oor~eot rc9ulatory dec~glon tor mAnao~Qnt o~ cont~in~tod 
madia. A cont&min&tod m.dium muot ultimately bol~anagQd one ot two wayat 
1) aa it it were a~azardoua wasta, or 2) in aooordanca ~ith •bast 
managomont praotlco5e• The diucu8s1on below expt~ina tho doclaion m~triK 
loqic. ~~ 

l! 
;! 

~ medL~ oontamlnntod by lie~6d hazar<1oua ~aate 1·~e&rly falls within tho 
uoope Q~ the ~contatned~in; policy (Stop l ori tb idQci8ton ma~riX). Aa 
dotabliehed in Soc~~on iii, the l!stad hazardouo waeto is •contained-in• 

.tho medi~. ~ho P- and u- waate ~iutinga repres~ht a speciAl situatJon 
~hereby contaminated media ar• li~ted hn~ardou~ ~~eteu. AB ata~e~ in 40 
CFR S26!~· 33 (d) I : E . 

;: 

Atiy rEU11duers or oonta.minatoc1 a:oil 1 \later or dtlusr debr1a resulting 
-- I li 

from tho oluanup ot a spill into or nn tho la~d or wa~ar of any 
~omMorcla1 ahomical product oimanuraceurinq ~hemical intarmediato 
having the oenertc namo liatod· ln paragraph (~) or (t) ot ~n1a 
section, or any re81<1UQ or oontaznin~t:etd aoil,J!water, or other debrJ.tJ 
't"89Ulting frora tho olacmup Of a spiil, i.ntO Or On tha land of any 
otf-specifioation chemical proauot and would h4ve the generic name 
ltotad in p~r&grapb (O) or (f)·of thiA aoctiof. 

' 
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Thooo oonto.mina.tou moOld UJ:.~ P- :and U-liotod h~~a.rdouo_ 'Wnoteo and are 
nubjoot to all RCIU. r:oquiromontts.. 1\lthOUCJh Konyamiwt.~1 ooll, wator or I · . . 
othar uolJrlg aro cono~dnred ha2:a:rdouo ·wnatoct .ul"\~ot• thl"-8 l.1.atlng, if they 
aro {1Qcontl\m!no,ted, tl\oy no longer moat thn lio~lng and tho.rofore ~ not 
a 11oted ha~ardouo waoto nor do th~y -contain" ~ liotad h~zardoua waoto. 

. j : 

Both oontnmlno.tod m~c.ll.n ~hlcn are themaalvAfJ li'Rtod h~u;nrdou~ wafjtes · (P-
an~ U-listod waotoa) and ~edia wplch "contain" listed h~7.ardoua waoto ~at 

·ba maoagod 1n accordance with Subtitle o ragUla~iona. once a medium lA 
docontaminatod ~uch that it no longer 1a a liot~d haeardouo wa~te (P- anQ 
U-l1gt-ed WAfttaJJ) or no longor '"con taints .. thQ li~~ted ha~ardO\te vagta, then 
Oubtitle c ceaaee to apply. j~ 

;; 

: An~ther·way in which modia may bocome •contamin~~ao- iB through contaot 
~ith d characteriatio hazardous ~a•ta (Stop 2 o4\ the decision matrix). Tf 
it Ckn bo vallddtod th~t tha medium wao nQ£ con~~1natod by a 

characteriatic ha%krdouo wAato, then tho me~tumi~ay be man~9od in -
aocordanca with'beet managom0nt praotlooo. U~yer, it knowledge of thA 
·originating waoto stream indicates that cont&mi~~tlon ~ ro~ult lrom a 
:oharaot~riAtlo hk:Ardoug vaota, or 1~ the souro~io! contamination La 
unknown, than ~ha medium mmJt ba tagtod to deta1.~l.ntl whether it exhibits a 
hazardouo waoto char~ctoriotic (Step 3 on the d~~laion ~atrix). 

:: 

Any cuudium exhibiting a. hazar.<1oua· waato ohnraotoUisl:.ic muot be manaQed 1n 
accordJ.noe with Subtitle C regula~ions until it no longer oxhibitcs the 
oharacter!otlo. If tho =odium ia tound not to eXhibit a _ ha~er.doua 
charaoteristio but 1B still ~contaminated•, it ~?.at b~ managed accordinq 
~o boc.t managomont prAct.ioas, ; ! 

:· 
i: 

tn aummary, ~h~ro are two k~y pointo to noto whe~ ueing the decision 
matrix. cont~in~ted m&dla which are tbemselvQo!ha:Qrdouo v~otee (P- and 
U•liste<1 wasteB)", modia. uhloh oxhibit a htn:a.r<1ouy: waDte charactAt'isti.c, 
.o.nd tnftdia. which •oon~ain" ligtad l)azardoua waotoi!tluot b& managed 1n 
accordance with Subtitle C regulations. Where d~~umentation dooo not . 
exts~ ~o contirm th~t, tho contaminntlon Gource <4F the me~1um of int~reat, 
in the caee of P- an<1 u-1·1sted waatoo) ia ligted \~D.oto ~ th~ medium <1oes 
~ot oxhlo~t· k hacardous wautQ cha~actGr1at1c, ~eqt managomont praoticeo 
tShoul<1 be applied.. : \ ~ 
. .. 

Tho m•na9~mont aoon~~ioa dcsorib~ above apply t9la·aontaminatod modlum 
until such madium ia d~eont~inat~d. Oocontaroiri~*1on 19 required for all 
AppendiK VIII oomstituants which ~re above hcu.ltl'(+baaod limito And 
backaround, not morely tho hppondrx VIII conotitu~nt for whioh tha waoto 
w~~ lieeec1 or Which cau~Qd tho mod~um to oxhibi~ ~ hazardous 
chG.·raotoriattc. l\11 RCRA lnvestiQa.tlon 

1 
and corre~tivo Action plants 

B~b~ittod to 2PA Region IV for rdv:iuw a~<1 approva~ fthould includa a 
aa.mplinq and analysis p~otocol f. or vortfying thati !a medium has bean 
docontrut\J.na.tcd 1! treal:mant 1s to oocur nn-s.tta. \sampling frequency !or 
varifying decontamination will dep&ud on a nwnhari:of ftitA-f:'pecific 

l 
taoturu, ouch aa the sourn~ of tho oont~inatod m~uium, nature, extent and 
do9ro& of contamination, and ~ype of traatmAnt. ~o an oKnmplo, !or ~•nall 
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~mounto of oontrumlnaLoa moaln (OOll arumploQ, d~ill outtingo, woll purge 
water, otc.), togt .ln9 of onch .d~um or bntch mipht prov ~dn adoqua.to 
vorif1catlon o! dacontam.lnat.lon .. Howovor, fori ;lar9a oqalo remactlati.on of 
grouriduator, por.lodic ~rumpling ~.lqht bo appr.op~iato. Chnptor 9 or 3W-646 
proviaeo more opooif.lo informntlon roqac~inQ aP,proprlato oamplin9 
procoduroo and !requeocioa. n 

i: 
A moro dotailod dieouoolon ot! what "oubjoot toi~ubti~lo C requl.~tlong" 
mGano ie provided in section VI~ BBgt mana9amo~t pract!oa~ will be Qa!ln9d 
ror each situation ao port or thu review proco+~ f.or oampllng, 
invoutiqation and corraotivo aotion-pl~na. 3~~ examp~es of beet 
managomont practlcoe are providod in Rootion V~~· 

H 
v, }11\nagomant .. Procp~'dt1H" H 

ii 

Thio portion ot tho qui~anco co~ta1ns oeva~al ~~-onct~nu which provide 
8poc1t1o gu10anco for mana9}nq oontrumln~ted m~4ia unaer several common 
aoonarioa cnco~terea at hazard~un ua&t9 gltos.H ~hlo gUidanoa provtdaa 
th~ unar ~ith a hi9h do9ree o! ilex1b111ty to ~ko sito-apeoific 
mzma(Jement doolaiono. It alao a·ncoura9oa the u~er to take full advantage 
of vAriances ~nd exempttona prov~dad for undor ~ORA • . : 

I: 
A. RCRA corrective 2\otions H 

Any oont:a.minatod medium con.t~i.ninc;J a liatedl}ba%.a.rdoua ua.ate that la 
cot1vely manaoad undor A cor~oot!.vo a.otion ~~~ aubj~ot to Subtit:l.9 c 
roquiromonta. Any un1~ used.!or the troatm~~t, atora9e, or disposal 
of Auch modium. io aldo aubje~t to su~~itla ~ raquirDmAnto (ooo Section 
VX regardinq applio~bility of Subtitlo c re~1•e~enta) • .. .. •• Any ·mAdium c.onta.min~tod 'fith ·a. character1;t!o hazardoua waute muat bo 
tauted ~o determine· it tho m~dium oxhibita APY hazaraous 
charaotar.ioti.oa. x·t tho mad1.um 512fU1 c;uchlbi~i a ho.ssardouo 
charaotartstic, it to eubj•ct to ~ub~1tle c!requirsmant~. Any unit 
UB6d !Or thO trQatmont, QtOr~gG, or dispoG~~~O! DUOh me~1um 18 alSO 
aubjeot to Subtitle c. h medium that dngs ~t oxhibit ~ 
ch~~~teristic, or irs troatad ouch that 1t d.9aa not axhi.bit a 
ohttraoter1gt1c, but iA by daf.:lnition oontam!i'r).ated, !!. subject to bast 
mana9emont practice~, but 19 not subjaot to ~ubtitlo o rcquiremente. 

· ?~ .:: • !! 
~r&tttment o! a contaminated madium, ~hethor ~t lb !rom a listed or 
cha~aotoriotic ha~ardous wast9, may y!Qld a ~econtaminatod medium 
componant and ono or rooro wars~e components. i .Tha decont:aruina tod modium 
component ~ DQt subjeot to RPRA Subtitle c,i~ut may ba subject to 
st&to and Local requirements, R~ SubtJ.tla ~, and boot management 
~ractican. The ·y•ato oomponont is ~pbjoct toi~CRA Subtitle c 
coquiremen~s it it exhibitA a haz&~douo waot~ char~cteriatlc or 
roaultod from troo.tment O! media COntaining ~: liDtad hcuuu:dOUft waate. 
Otherwise, dlop(\sal of tho w:~.~to . componenl; 1+ JJUbject to StAte and 
Loc&l roqul~ementa. 1 

r 
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For corrective action purpog·oo, a. .. no ~otio~" o.ltor~ative should not 
bo oolootod for A medium tho}. is COOBidered\:"~Ontamina.tod" 1 boca.uee 
that medium io Dtill a. ·ho11lth o.ncl anvironmahcal hazard until f.t i.R 

deoonttuD1natea. 

i : 
If i~ ha.a boon d~~~rmlnsd · th~c tho environm~nt~l mad!~ to ba a~plcd 
1s itself a hazardous wAoto (P- a.nd u-i1ata~ waatea), exhibits a 
ha~ardoue waste characterlatl.c or "container; Q l.\.atcd haz;ardoua waet:a, 
than Subtitlo c requi~emento~apply to the r+~idu~g (pur9o w~ter, drill 
cuttinqo, drS.lling fluida, o~o.) tho.t are ~~~sratec1 during tho 
sampling avont. These reald~ea must bo c~n~~Lnori£ed and/or treated 
and dlapoaed in a mAnner that 18 in complia~OQ with Subtitlo C of 
RCRA. \j 

An loouo ~! pa.rtioulca.r concaz;n 1B the appliJ~ility of la.nd diopoe:s.l 
restrictiono (LDRa) to eito lnveotiqation r~~i~u~s. ~Land disposal~ 
occurs whGn ha~ardoua WA.Btfts!(o~ contamin&t~~ mgdia aubjcct c~ 
~uht:!blo 0) ~o conoulldal:e<l:trom <llttarent ~~nita into ono unit, whon 
me~ia arB m~v&d outaido tho ~nit (for traat~nt or s~orago} and · 
rsturned to ~he un1t, or when mGdiA aro oxc~vatod 1 pl~oad in ~ 
oopara.to waote mAn9eru~nt un1"t; (BUCt\ as an irl~inar~tor.or tank within 
the unit)~ and rodopoait&d ill tho unit. H 

. i; 
~ho-~gonoy baa ~ovelo~ guid~nca wn1cn addrRaBea t~Q applic&bi~ity of 
RCRA LDRs to contaminatod roa.iduett genoratoo!ldur1nq superfun<l site 
investig~tiona. Tha CRRCLA ~id~ to ~a~nt of 
Xnvoat:!«JaisJ.on-DorLved lfcusto (PSWl!a< D1reotive,i934S.l-03fs) atatoa th!\t 
storing invaati9ation-dorivod. waote (IOW) ·inUcontainers Within the 
Area of contamination (AOC), and then roturring it to ita oource does 
not triggo~ LD~ tr&a~ment standards as long ~a tha oontainorg aro not 
manaoad in a suoh a manna~ ao to conotitute ~ ·~qzardoug waete 
manu.gcment uni~ .. a8 <1Qf1ned ih 40 Cll'R S260.l9> it In o.ddition 1 

aAm;llng and dlroo~ rcpla.c&w~n~ or wastes witA1n an AOC dn not 
co~,~~~tuta land diepoa_al. It. muot be empha,+:zad that d1reo1: 
~eplaoement ot con~am1n~ted me~ia c&n only ~pur within an hOC• 
Cont~inated rooidua outaida ot the AOC shoutp be containerl~~d and/or 
trea~ed and diBpo&ed in compliAnoo with subt~~le c ot RCRA. 

··~~ .·· . ~ ~ 

Tho propoaod RO~ ~o CFR P~r~ 264 su~part s ~~lea oon~ain provisiong 
for a correctiva action manag9ment unit (CAMV), th~ RCRA analoq to the 
cnRCLh AOC. In an huouat 1992 quld&nc~ enti~l~ RUoo of the 
C~rroctiv~ Manago~cnt Unit co~cupt•, EPA pro~~dec1 clarification 
rGgardinq u;o o£ the ~U con6opt . E£i2£ to f~~~lization at the 

/ ji 
j " 

!/ An April 16, 1991, mamorandum.~rom Carollne d~ Wehling, ~ttorney, 
Solid WAate And Em~rgsncy Reopens~, to Steven c. ~lian, Chief, Romedi4l 
OuidancA Seotlon, oatabliahee that EPA du~a not ~enerally consider drumR 
plcsced within A landfill to fot1n "containor atora;9e a.rocus•. ThutS, it 
w~eto le placed into drums wh1oh remain in the ~~ And uhich ~re not 
Placed. l.n~o a aoparab~ atora.ge or tl."'eat.m~ut area, ~ such placement would not 
b~ cona1derod a unit diatinct f.ro~ tho landfill t~oolf. 



f 
\ 

- U-

3ubpd~~ ~ roguln~Lons. In ~~lo qu1aanco, t~Q ReQiono ~oro advined 
tha.t the C>J.ru oonoopb may bo~ uoo<l in aomo o~tua\:.1.ona to nllo~ 
<looionation ot an araa ot. hr.9ftd contamlnati~n AO a oin9lo unit for 
purpooQo ot dotorrolnlng what RCRh manaQeroen~ otandarda apply. ThuR, 

1 : • 
tt tho CA)(tJ conoopt oan bo u~od in acoor<lanqo witl\ the .1\uguut 1992 
guidanco to the -Oo.mB ftxtent ~ht\t tho Agency!\dcaacriboa A s:uperfund AOC, 
thon tho o~~~ otrootiva 9J45.J-Olr~ lntorp~9tatton ot what 
conoti.tut•• land diapooal oan nlao be appliP,d to RCRh oleo 
invooeioation reoiduoa. \ i 
When "arnplln9 in aroaa or .:o~co o~ ouopocto~ contamination wht2ra 
dooumontation does nQt oxiot"to contirm tha~, the contamination oouroo 
~ao a l.latod ha.ll'ocu:<lvulf wa.o~o~ rgsl.auco shou 'C1 De conta1n9ri~ed until 
test rasulta aro available to dotormlne· whc ;hear tho rcaidua exhlbito ~ 
oharaotorietio. If tho medium do8B not QX~~bit a ha~a~~oua YAato 
ohcu:aotorlst.lcr, thon Bubt:11;1~ c requla"t1ona!ldo not apply but the 
onvlron.m•ntal aa.rnpli.ng rooi.diaog ghould Dtil~ be managed in a mannur 
that 19 protective of human haalth and th9 r:nvi.ronmont (i.e., boat 
man~s~ont. pcaoticolf)• aeoc:manAgemenl; pra; 1cee ~hoUld be fol~o~ed 
any tLno that taat J:"oaultu i~dioa.ta recsiduo : oontain hazardoue 
conatituonts above a health or envlronmAnta~ baaod lLmit (but the 
rooi.duoa do not ~xhibit a ha~ardouu charao~~~1atic and the 
con~~mtn~ti.on oourco waa not A liotod w~eto !• Doet managemenc 
praot1oa8 euqqest that contMinated s.amplin · reoiduos bG troatod or 
di:•poood in " unit. that. 1» upurat~ in aooo~ance W1"th an 
envi~n~ntal pGrmit ( ••9•t NPD%S, UIC, R0~1 or Stato Dolid waato 
mAnagamen~}. It t~aatNent or dispoaal in a(parm~tted unit at thG 
lo.cillty i.• no1; an a.vAllelblo:opt1on, 'then t:tl~ rastaues may be sent to 
an approvod olf-ait• fao~1~ty tor troAtmontibr diapoaal. 
Aleerna~iv~ly, thQ reoiduaa may ba storad 1*! B AAcure location at tho 
fAoility until the w~o~~ ~it~ under 1nves~1$r~1on 1D ramealated. The 
rasld~es shou1d then bo i.na1uded in tho rcm;~iction ~rocos8. 

;i 
Xt io rooomroondod t;ha~ th" tuQOUnt o1: res1au«fp generat:ea aur1ng a 
samplin~ evont bo min~i~od (o.g., if. pooo~~e, conduct pump toat~ in 
4r·a~~ outaida the plume o( contamination). j~esidu(ut that are not 
oxpoctod to bo cont.cmlntt~t~tl ttbuuld not be mikea Wll:h oom:amtnated 
reaidu•• (e.9., drill cuttingg romoved troM~~ove the ~ator tahl~ in 
a~~area with no ourtaoe ooil!contamination ~~ould not h~ mixed with 
oubti.n9o romovod !rom l;,Ql(lw Ub" w«Stor tab_le i, ~ 

i! ., 
hll sampling plans.that are submitted to th4!Region IV RCR~ pro9ram 
tor: r:oTiev 4nd o.pprovo.l aho\.ll:\1 ~onCclin proa,~ures ,;ha't. Oe't.a1l hOW 
rasiduen will be managad in domplianoe witht}h1o guidance. 

,c. n..-~~-;,d~u~ wi.ot• Bpl.llo I ~~ 
l 

~Ph h~a developg~ a otra1ghttorwara approacti:tor asaoaain9 the 
reljlUl&tory Dto.tuo of apil.lud ~lu~~ardoua wa.acq~. Th~ approach io baoea · 
on tho promieo that ~a apill :ot h~~ardouo m~~orial to aoil or 
g~oundwa~er la norma.lly a otmple ao~ or a1aP.QBal~ (55 rB 22671), or, 

. I 
put moro gimply, a opill con~titutoo d1apo6~l. 

I 
~ . 
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undor ~hiD C\pp1:oa.\.=h 1 tho oprll o! a nazarao~a waato :conatituteo 
•unperml.ttod'" dia~oA.l ot ha;a:1rdouo w~oto. !"Thm Ago~cy rec:ognlzoa "t:he 
nood tor prompt action in ro·aponaa to a opi.!ll, and haa provided th~t 
oloanup naod not bo Oon& und:or a RCRJ\ perm1~, ~.do<l 1t 1a done 
oxODditlouGly and 1n an 9nvirorymont~lly oo~P.d mannD; (eeo 40 CTR 
S264.l(g)(6) cm<l 40 CFR S:l6S·.l(O)(ll)). l~ 

. : i ~ 
EPA raqulAtions havg bQen pr~mulg~ted tor o~~tain •cp111· ooenario~, 
duo to the natura ot. oartain· kind9 of waste~; 40 CP'R 6261.33 (d) 
!donbi.fJ.ee how tho Gl.oanup J:Wtfiducu !rom a pp1ll or P- ana U-l1sted 
chemical products muot bo managod. In cumm~ry., it cayc that the 
rcuidue or contaminate~ <lebr~s (1ncludinq apil and wAter) from thg 
clo~nup ol· ~ apill ot r- or u-lla~u~ chomiot:l proouo~ 19 a hazaraous 
waate when d.lec.a.rdod (or whejl intonded to b ~ diecardod). Tha reol.duecs 
!rom apilla ot r- ana ~-listed wastes and c ~aract~riatlc ~aotoa ohould 
bo ma.na.god .in ~oo9~:dane;e wlLh t.htt proce<luref _Bel: tor1:h · .1.n 8ect1on IV 
o~ this dooun"t4nt. j ~ -

!: . 

Whon a. cpillo4 ma.tarl.a.l l» r~cyclecl"or ablalko .bQ recycloa, tha RCRA 
rocyclln9 re~la.tLona may oxo~pt it trom anr Oth~r ha%araoua waute 
raqula~1ona. aut tho dittioulty ot r9cyeli?~ ap111 reBiduog in auch 
rnabrlooa~ o.~ ooi.l o.nd 9r.outulwa.t..ttr ln<l1oat:o8 l~a't: a Silnple aeeert1on Of 
intont to raoycle .i.a not uufficiont to olairj( Q. reeyo.li.ng exemption 
t•om regul~tion. ThGrorore,.EPA aaeerta th;~ tha bu~~en ot proof for 
rooyolln9 r~a.Ln~ on tho 9on~ra.cor. j! . n . 
in 5!) zn 2207l., EPh 10en-c1t1Qa r1ve object1.t~ oonaiderationa for thG 
rogulat:o.J: to apply .ln ravJ.owing a. racycl1ng.ia8i:scrt1on, namely: 

;; 
l. whQther the 9enerator h~S begun to·~~O~ale eha Bpilll 
2. th• lon9th ot time the opill rac1duct:baa exicstedJ 
3. t.he va.lue of the opil l(:'d matoria.l1 . il 
4. whothcr 1t.1a technically teas1blo q~ practical to recycl~ 

tho.apilll and · 1; . · 
S. whether thera i.e any~h!.R.tory ·of thQlfompany rooyoling thio 

typu ot apill rea1~ue. j; 
:· 

Other cone10QrationB may app~y in oito-Rpec~~io oagog. 
li 
:: 

i: 
:c:-,.•· 

RC'R.>. CloaurQSI 

i. 
J:n olooin9 ~ RCU &:o~ula.t..uu ~un<l-basea un1'C 1l! a x:ao1li.ty naa two 
optionat •cloAn o1ogure" or : lo~ving tho wn~te nnd ~aotc re8iduea in 

1 : • 

place and oo~duct1ng post-closure care. To 191Ann cloB~, a fac111ty 
muot remoTe or docontorulua.t:.u «111 ~11ets rea1~~ee, coneaminate<l 
containment ByotQm componontg, oopt~1n~tod !~ub~oJ.lc, anQ ctructureo 
anQ equipmant COOtaminatsd With WA8tG and l~achatA. 

. i 
Th9 regulations are not oloar regarding m~n~~omont of contaminated 
oubaoi.l.a ox: othor anv1ronment.al media that aM-a removA!] to achiove 
c~oan o~oouro. GpocLtLctt~ly, ~he cto•uc~ rerula~iono Qo not 
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d.lati.nguJ.oh boC\.IOOn conta.mln.a.ted me<lia, whl~h io I!.Qt a aolld \.lllot~, 
1u"\t1 oth•r oontanJ.no.tod ma.t•a:iala, whloh cou~l<l be eoi1c1 waste. Tha 
roqulationo _at 40 CFR SS265.h.97, 26Ei.229, 2

1:s.2sa,: 265.280 and 2.65.310 
(nnd ~he oorroaponding permit ata?dardo in ;o CVR ~&rt 26~) all otato 
that ramoved oont~inated oo~la ~ t ba · a d a hazardous 
~unless 40 CFR S261.3(d_) applioa. 40 ,:rn S26l •. J(d), whl.ch 
provldoo !or d~lloting and oemonstration of! :ahs:umoa of hazardous w~ote 
cha.rAc~~rlstic, only rofero ~o !2lls1 waotq.l\ Althouqh soils and 
groundwatar are not solid w~~t&, th• Ro9ion!loxtenda tho provlaion tor 
tho damonotrntion o! absence · or _ oharacterle~lc in ~0 CFR S26l.l(d) to 
onvironmantal mG~J.a. \ ~ 

'l'hio lntorpretat1cm lo valid. : in that it 1& «ot ~pproprla.to to apply 
mo~~ •trlngont •tandardo to ~nvironmontal m~1~ than to solid wastes. 
In addition, ~lthouqh a cont~mlnatQd modJ.um.~o not iteolt a solid 
waeto, tho contcuuimn:ion w1tll1n tnQ medium ~- a. oolid ua~te and 40 CFR 
~lbl.J(dp elc.~ll:'ly applloe. 'thorntoro, cont : tnateCl med~a trom RCRA 
olosurotJ ttauat be manaoed as i~ thoy area haa : douD waatca and raust mest 
Subeitlo c roq~l~omcnts as long as they conlaln a. liat9d wacto or 
axhibit ~ hazardoua waoto oharQctcrietic. l a medium ~oea not 
exhibit a ha~ardoua waato ch~raateristie, b ~t managoment practices 
apply. ~~ 

i ~ 
The treatment of a contaminated madium may J~old a doeont~inatcd 
m•d.lUDl oo~~nont a.nd oms or more WAGt.9 Ooma~entsa. 1!ha d&eontami.natod 
ma~ium component ia not eubj~ot to RCRA Sub ~tle c. . The waste 
o~ponent rama1na subject to :Suhtltl& c unl ~a and until 40 CFR 
S~&l.l(d) appl1.u&. !i 

i: 

yr. §ubti~to C - Reau~ramante · E 
I • H 
6aot~ono IV and v of thia qu~dano~ dofin~ •o~nt~lnatea• media anQ 
e~tablieh which cataqoriew ot contaminat~d modi~laro aubj&ot to Subtltlo C 
roquirom&nto. In auro=~ry, 6UQtitle c roqu1remen~g apply to activA 
management of any m~dlum Yhlch ia: 1tool£ a hazar~oua uaetu (P- and 
U-liat~- waote) 1 any. mea1um WhiCh. "oont&inA• A l~GtQd ha:&ardoua waate, and 
·any modium whloh exhibits a. hazar~oua waste ohar~cteriatio. 

ii 
·I~ ia Qp.t poas1ble :orono guidanca to examino a~l.o£ tho subtitlo o 
rGqui~om•nto ~hloh might dpply ~O · ~~nagoment Ot ~Ontaminated media. 

I~ . - . . . . . . , I; 
¥ A~ clarified J.n s2 ,lB 01.0!l 1 t:ha 1\Jdnoy 1nterpt·~ta the term "soil" 
broadly to include both nnl!ll\turat~d aoi.lo and oo ~lo oonta.inJ.ng 
9~oundwa.tor. Uucon~amtna~eQ qround~ator io ther_for.~ a raquiromGnt for 
Cl9an oloDu~o. :: 

: 

~ . 
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to :conaider hOW 1:~~ mediUm ia bainQ mana<JC)d 
C roquiromento WO~fd dpp~y. 

•: : -

. .Ono of tho moot commonly a~ko~ ~4u~t1ono 18 WhQ~~er management o! 
oont~Uninated rned!R r.equlr~u a permit, oapociall~i it 4 contamltHlt~u medium 
io being managed ao a roeult o! corrective acti p under RCRA SJ004(u), 
g3004(v) ~nd Sl009(h). To ad~reas this qu~etlo ~ Req1on IV conductea a 
legal analyeio o! the ncRA requlatlona and oorrq~tivo nction logiolative 
-hlotory. In nummary, 1~ tho aou~ce·or contamin~tion rond~r9 mGdia 
"suhjeot to subtitlo o ~oquiremanta• as expluinJ~ in this guidance, and 1! 
th~ conduct of corractlvQ actlon .un~Qr RCRA-S309~(u), S3004(v) or S3006(ll) 
includeo n utorage, troat~ent o~jd1opoaal activ~FY that ordinarily 
roquir•• ~ permit, ouch po~it - ~uat be obtai~~d. Wh1~e this 
·requirement w.!.ll undoubtedly ret~rd the oorreoti{yo ll.cti-on procoea,· it ls 
~neacapabla aboen~ rulamax~ng ra~1er. E 

·It ia Lmportant to rGmamher that ~CRA Subt~tlG ~ ~ otandarda includ~ ~ 
number ol wnivora an~ conQit1on~~ exemptions wh~~h cAn bQ applied to 
cont:amlna.i:.ed modla ( juot ~:ua they -oro Applied to ~~azardoua waete). Yor 
examplo, if air stripping of contami.nRtod ground~ator OOO't1rc in <1. 

,.,a.eto'\-fO.to~ tJ:cO.Llllt:JUI;. uni.t oUl)Jec~ 1:0 S4U~ or SJW. (b) or the CleAn WAt~r 
Aot, And the unit algo meota tho RonA dct1n1tio~1of 4 tank or tank system, 

·· the troAtnient would not requira a RCRA pormi.t (4P CYR S264.l(9) (6)). 
~rthormorc, Lht~ Clir atr1pp1nq operation wou11 n~t be subject to the 
~ubpart AA air ~iooion ctandQrdo atandarde (~5 ~ 2~4,6). Aa · 
ano~har example, 40 CFR S261.4(b)(l0) exemptg fr~~ th9 definition of 
ha~ardouo waece ~~troleum-oontarn1nated mediA and\idebria that fail thA test 
£or Toxlolty Charaotorio~io Qnd ~~c aubjeat to cbrrective action 
regulations under 40 CFR Part 280~ Tho uoor of ¥,hio suidanoo io 
oncourdg6d ~o ~nko tull a~van~age of these and all other RCRA waivGr.~ and 
G:KQm~ti.onB to oxpodite oorrootivo action. l; 

i; 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch St 
Philadelphia, Pennsylvania 19103 

SUBJECT: Risk-Based Concentration Table 

FROM: Jennifer Hubbard, Toxicologist 
Superfund Technical Support Section (3HS41) 

TO: RBC Table Users 

DATE: 10/27/1999 

Attached is the EPA Region III Risk-Based Concentration (RBC) Table, which we prepare 
and post periodically for all interested parties. 

IMPORTANT NOTES: To make the RBC Table more accessible and to minimize paper usage, 
it is now primarily available through the Internet. The address is . 
http://www.epa.gov/reg3hwmdlrisk/riskmenu.htm The Table is available in both Lotus and 
Excel as "self-extracting" files. These files should be downloaded and then processed with your 
computer's "nm" fimction. The files can then be viewed in Lotus or Excel. 
If you have technical questions about the toxicological or risk assessment aspects of the RBCs, 
please contact Jennifer Hubbard at 215-814-3328 or hubbard.jennifer@epamail.epa.gov. Other 
questions can be addressed to Vanessa Sizer or Terri Fields at 215-814-3041. You can also 
consult the Frequently Asked Questions, below. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The RBC Table contains Reference Doses (RIDs) and Cancer Slope Factors (CSFs) for 400-
500 chemicals. These toxicity factors have been combined with "standard" exposure scenarios to 
calculate RBCs--chemical concentrations corresponding to fixed levels of risk (i.e., a Hazard Quotient 
(HQ) of 1, or lifetime cancer risk of 1E-6, whichever occurs at a lower concentration) in water, air, fish 
tissue, and soil. 

The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly to 
citizen inquiries, and spot -check formal baseline risk assessments. The primary use of RBCs is for 
chemical screening during baseline risk assessment (see EPA Regional Guidance EP A/903/R -93-001, 
"Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening"). The exposure 
equations come from EPA's Risk Assessment Guidance for Superfimd (RAGS), while the exposure 
factors are those recommended in RAGS or supplemental guidance from the Superfimd program. The 

Celebrating 25 Years of Environmental Progress 

1 



attached technical background document provides specific equations and assumptions. Simply put, 
RBCs are like risk assessments run in reverse. For a single contaminant in a single medium, under 
standard default exposure assumptions, the RBC corresponds to the target risk or hazard quotient. 
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RBCs also have several important limitations. Specifically excluded from consideration are (1) 
transfers from soil to air, 2) cumulative risk from multiple contaminants or media, and (3) dermal risk. 
Additionally, the risks for inhalation of vapors from water are based on a very simple model, whereas 
detailed risk assessments may use more detailed showering models. Also, the toxicity information in the 
Table has been assembled by hand and (despite extensive checking and years of use) may contain 
errors. It's advisable to cross-check before relying on any RIDs or CSFs in the Table. If you note any 
errors, please let us know. 

It is important to note that this Table uses inhalation RIDs and CSFs rather than RfCs 
(Reference Concentrations) and inhalation unit cancer risks. This is because the latter factors 
incorporate exposure assumptions and therefore can only be used for one exposure scenario. Because 
risk assessors need to evaluate risks for many types of scenarios, the factors have been converted to 
the more traditional RIDs and CSFs. Unless otherwise indicated in the toxicity-factor source, the 
assumption is that RfCs and unit risks should be adjusted by a 70-kilogram body weight and a 20 
nt/day inhalation rate to generate the RIDs and CSFs. 

Many users want to know if the RBCs can be used as valid no-action levels or cleanup levels, 
especially for soils. The answer is a bit complex. First, it is important to realize that the RBC Table 
does not constitute regulation or guidance. and should not be viewed as a substitute for a site-specific 
risk assessment. For sites where: 

1. A single medium is contaminated; 

2. A single contaminant contributes nearly all the health risk; 

3. Volatilization, dermal contact, and other pathways not included in the RBCs are not 
expected to be significant; 

4. The exposure scenarios and assumptions used in the RBC table are appropriate for the 
site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is not expected to be significant; 

the RBCs would probably be protective as no-action levels or cleanup goals. However, to the extent 
that a site deviates from this description, as most do, the RBCs would not necessarily be appropriate. 
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To summarize. the Table should generally not be used to set cleanup or no-action levels at 
CERCLA sites or RCRA Corrective Action sites. to substitute for EPA guidance for preparing baseline 
risk assessments. or to determine if a waste is hazardous under RCRA. 

SPECIAL NOTES 

The RBC Table was originally developed by Roy L. Smith, Ph.D., for use by risk assessors in 
the Region III Superfund program. Dr. Smith is no longer with Region III, and the Table continues to 
evolve. You may notice some modifications of formatting and conventions used in the Table. 

For instance, besides formatting, the following changes are noteworthy: 

• As usual, updated toxicity factors have been used wherever available. However, because IRIS 
and provisional values are updated more frequently than the RBC Table, RBC Table users are 
ultimately responsible for obtaining the most up-to-date values. The RBC Table is provided as 
a convenience, but toxicity factors are compiled from the original sources and it is those original 
sources that should serve as the definitive reference. 

• Certain outdated and withdrawn numbers have been removed from the Table. 

• Changes to the table have been marked with asterisks (* *). Changes may involve a corrected 
CAS number or a correction in the VOC status, or they may reflect changes of RIDs and CSFs 
on IRIS. 

• RBCs are no longer rounded to 1E6 ppm. For certain low-toxicity chemicals, the RBCs 
exceed possible concentrations at the target risks. In such cases, Dr. Smith rounded these 
numbers to the highest possible concentration, or 1E6 ppm. The rounding has been 
discontinued so that Table users can adjust the RBCs to a different target risk whenever 
necessary. For example, when screening chemicals at a target HQ of0.1, noncarcinogenic 
RBCs may simply be divided by 10. Such scaling is not possible when RBCs are rounded. 

• This Table was originally compiled to assist Superfund risk assessors in screening hazardous 
waste sites. The large number of chemicals made the Table unwieldy and difficult to keep 
current. Many of the chemicals did not typically (or even occasionally) appear at Superfund 
sites. Starting with the April 1998 version of the Table, the 600+ chemicals were reduced to 
some 400-500 chemicals by eliminating many of those atypical chemicals. Through time, the 
Table may continue to grow or decrease in size. Comments on this issue are appreciated. 
During the last eighteen months, only one request was received for restoration of a chemical: 
NuStar has been restored to the Table. (A list of the deleted chemicals is attached.) 

• At Region III Superfund sites, noncancer RBCs are typically adjusted downward to 
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correspond to a target HQ of0.1 rather than 1. (1bis is done to ensure that chemicals with 
additive effects are not prematurely eliminated during screening.) However, some chemicals 
have RBCs at HQs of0.1 that are lower than their RBCs at 1E-6 cancer risk. In other words, 
the screening RBC would change from carcinogenic to noncarcinogenic. A new feature of this 
Table is that these chemicals are now flagged with a"!" symbol. Therefore, assessors 
screening with adjusted RBCs will be alerted to this situation. 

• Earlier versions of this Table included a substitution of inhalation toxicity factors for oral factors 
whenever oral factors were unavailable (this applied only to groundwater and air, but not soil or 
fish). 1bis practice has been discontinued in order to minimize the uncertainty associated with 
such a conversion. The discontinuation of this practice does not significantly decrease the 
number of available RBCs. 

• The criterion for "VOC status" is in accordance with RAGS Part B: chemicals with Henry's 
Law constants greater than 1E-5 and molecular weight less than 200 are now marked as 
VOCs. 1bis increases consistency with the national guidance and with other EPA regions that 
use risk-based screening numbers. 

• Earlier versions of this Table included soil screening levels (SSLs), when those values were 
available in draft form. Since the finalization of the SSL Guidance, risk assessors are urged to 
consult the final SSL Guidance directly. However, for generic use in Region III, the table now 
contains soil-to-groundwater SSLs in accordance with the new guidance. For more 
information, see the Region III memo on SSLs, or consult the national SSL guidance directly 
(Soil Screening Guidance: User's Guide, April 1996, Publication 9355.4-23; and Soil 
Screening Guidance: Technical Background Document, May 1996; EPA/540/R-95/128). 

FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC Table, here are answers to our most often-asked 
questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for either a 
child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have different 
units from intake rates. (Therefore, they are not directly comparable.) The fact that these 
partial calculations have values similar to intake rates is really coincidental, an artifact of the 
similar magnitude of years of exposure and time-averaged body weight. 

2. For manganese, IRIS shows an oral RID of0.14 mglkg/day, but the RBC Table uses 2E-2 
mg/kg/day. Why? 
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The IRIS RID includes manganese from all sources, including diet. The explanatory text in 
IRIS recommends using a modifying factor of 3 when calculating risks associated with non-food 
sources, and the Table follows this recommendation. IRIS also recommends subtracting 
dietary exposure (default assumption in this case 5 mg). Thus, the IRIS RID has been lowered 
by a factor of2 x 3, or 6. The Table now reflects manganese RBCs for both "food" and "non
food" (most environmental) sources. 

3. What is the source of the child's inhalation rate of 12 m'/day? 

The calculation comes from basic physiology. It's a scaling of the mass-specific 20 nt/day rate 
for adults from a body mass of 70 kg to 15 kg, using the 2/3 power of mass, as follows: 

Ircm =mass-specific child inhalation rate (ntlkg/day) 
Ire= child inhalation rate (nt/day) 

20m3/day I 70 kg= 0.286 m3/kg/day (mass-specific adult inhalation rate) 

Ircm = 0.803 m3/kg/day 

Ire= Ircm x 15 kg= 0.803 m3/kg/day x 15 kg= 12.04 m'/day 

4. Can the oral RIDs in the RBC Table be applied to dermal exposure? 

Not directly. Oral RIDs are usually based on administered dose and therefore tacitly include a 
GI absorption factor. Thus, any use of oral RIDs in dermal risk calculations should involve 
removing this absorption factor. Consult the Risk Assessment Guidance for Superfund, Part A, 
Appendix A, for further details on how to do this. 

5. The exposure variables table in the RBC background document lists the averaging time for non
carcinogens as "ED*365." What does that mean? 

ED is exposure duration, in years, and * is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is included in 
both the numerator and denominator of the RBC algorithms for non-cancer risk, canceling it 
altogether. See RAGS for more information. 

6. Why is inorganic lead not included in the RBC Table? 



EPA has no consensus RID or CSF for inorganic lead, so it is not possible to calculate RBCs 
as we have done for other chemicals. EPA considers lead to be a special case because of the 
difficulty in identifying the classic ''threshold" needed to develop an RID. 
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EPA therefore evaluates lead exposure by using blood-lead modeling, such as the Integrated 
Exposure-Uptake Biokinetic Model (IEUBK). The EPA Office of Solid Waste has also 
released a detailed directive on risk assessment and cleanup of residential soil lead. The 
directive recommends that soil lead levels less than 400 mglkg are generally safe for residential 
use. Above that level, the document suggests collecting data and modeling blood-lead levels 
with the IEUBK model. For the purposes of screening, therefore, 400 mg/kg is recommended 
for residential soils. For water, we suggest 15 ug/1 (the EPA Action Level in water), and for 
air, the National Ambient Air Quality Standard. 

7. Where did the CSFs for carcinogenic P AHs come from? 

The PAH CSFs are all calculated relative to benzo[a]pyrene, which has an IRIS slope factor. 
The relative factors for the other P AHs can be found in "Provisional Guidance for Quantitative 
Risk Assessment of Polycyclic Aromatic Hydrocarbons," Final Draft, ECAO-CIN-842 
(March, 1993). 

8. May I please have a copy of a previous RBC Table? 

We do not distribute outdated copies of the RBC Table. Each new version of the Table 
supersedes all previous versions. 

9. Please elaborate on the meaning of the "W" source code in the Table. 

The "W'' code means that a RID or CSF is currently not present on either IRIS or HEAST, but 
that it was once present on either IRIS or HEAST and was removed. Such withdrawal usually 
indicates that consensus on the number no longer exists among EPA scientists, but not that EPA 
believes the contaminant to be unimportant. 

Withdrawn numbers are shown in the Table because we still need to deal with these 
contaminants during the long delays before replacement numbers are ready. For the purpose of 
screening, a "W'' value is similar to a provisional value in that neither value has achieved Agency 
consensus. The "W'' code should serve as a clear warning that before making any serious 
decision involving that contaminant, you will need to develop an interim value based on current 
scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded "W," consider working 
with your Region EPA risk assessor to develop a current toxicity constant. If the site is being 



studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able to 
assist. 

10. Can I get copies of supporting documents for interim toxicity constants which are coded "E" in 
the RBC Table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The EPA
NCEA Superfund Technical Support Center prepares these interim toxicity constants in 
response to site-specific requests from Regional risk assessors, and sends the documentation 
only to the requestor. The RBC Tables contain only the latest interim values that we've either 
requested or have otherwise received. NCEA maintains the master data base of these 
chemicals, but will not release documentation of provisional values unless they are recent. 
Furthermore, since NCEA's Superfund Technical Support Center is mainly for the support of 
Superfund, it usually cannot develop new criteria unless authorized to do so for a specific 
Superfund project. 
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If an "E" -coded contaminant is a chemical of potential concern at your site, we urge you to 
work with the EPA Regional risk assessor assigned to the project in order to develop or obtain 
documentation for provisional values. EPA Region 3 furnishes documents only when needed to 
support Regional risk assessments or recommendations. 

11. Why is there no oral RID for mercury? How should I handle mercury? 

IRIS gives oral RIDs for mercuric chloride and for methylmercury, but not for elemental 
mercury. Therefore, the RBC Table reflects this primary source. Consult your toxicologist to 
determine which of the available mercury numbers is suitable for the conditions at your site 
(e.g., whether mercury is likely to be organic or inorganic.) 

Attachment 



"DISCONTINUED" CHEMICALS 

These chemicals may still have toxicity criteria available in IRIS, HEAST, or NCEA provisional values. 
However, they are not routine chemicals and therefore will not be routinely maintained in the RBC 
Table, unless our Table users report a significant need for chemicals to be re-added. Some of the 
chemicals on this Table were deleted because supporting toxicity information has been withdrawn or is 
unavailable. 

acephate 
acifluorfen 
ally 
aluminum phosphide 
ametryn 
amitraz 
antimony potassium tartrate 
aramite 
avermectin B 1 
bayleton 
benomyl 
bidrin 

acetone cyanohyrin 
acrylic acid 
allyl alcohol 
amdro 
m-aminophenol 

ammonium sulfamate 
apollo 
asulam 

barium cyanide 
bene fin 
benzotrichloride 
biphenthin 

bis(2-chloro-1-methylethyl)ether 
bisphenol A boron trifluoride 
4-bromophenylphenylether bromoxynil 
bromoxynil octanoate butylphthalyl butylglycolate 
cacodylic acid captafol 
captan carboxin 
chloramben chlorimuron-ethyl 
chloroacetaldehyde 2-chloroacetophenone 
4-chlorobenzotrifluoride 2-chloroethyl vinyl ether 
4-chloro-2-methylaniline hydrochloride 
chlorothalonil chlorpropham 
chlorsulfuron chlorthiophos 
coal tar creosote 
cyclohexlamine 
danitol 
demeton 
diethylforamide 
dimethipin 
N ,N -dimethylformamide 
diphenamid 
direct blue 6 

cyromazme 
decabromodiphenyl ether 

diallate 
diflubenzuron 
dimethoate 
dimethyl terephthalate 
direct black 3 8 
direct brown 95 
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dodine 
ethephon 
ethyl acrylate 
ethylene cyanohydrin 

1 ,2-epoxybutane 
2-ethoxyethanol acetate 
EPTC 

ethyl p-nitrophenyl phenylphosphorothioate 
ethylphthalyl ethyl glycolate express 
fluoridone flurprimidol 
flutolanil fluvalinate 
folpet fosteyl-al 
finium furmecyclox 
glufosinate-ammonium haloxyfop-methyl 
hannony imazalil 
imazaquin 
isoxaben 
lactofen 
londax 

iprodione 
kepone 
linuron 

maleic hydrazide malononitrile 
mancozeb maneb 
merphos merphos oxide 
metalaxyl methamidophos 
methomyl 2-methoxyethanol acetate 
2-methoxyethanol 2-methoxy-5-nitroaniline 
2-methylaniline hydrochloride methyl chlorocarbonate 
4,4-methylene bisbenzeneamine metribuzin 
molinate 2-naphthylamine 
napropamide 
nickel subsulfide 
3-nitroaniline 
nitro guanidine 

nitrapyrin 
4-nitroaniline 

norflurazon 
octabromodiphenyl ether 
octamethylpyrophosphoramide paclobutrazol 
pebulate pendimethalin 
pentabromo-6-chlorocyclohexane 
pentabromodiphenyl ether 
phenylmercuric acetate 
phosmet 
pirimiphos-methyl 
profluralin 
propargyl alcohol 
prop ham 
propylene oxide 

phorate 
phenmedipham 

picloram 
prochloraz 
pronamide 
propazine 
propiconazole 
pydrin 
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quinalphos 
selenourea 
sodium fluoroacetate 
systhane 
temephos 
terbufos 
tetrachlorovinphos 
thallium selenide 
2-( thiocyanomethylthio )-benzothiazole 
thiofanox 
thiram 

savey 
sethoxydim 
sodium metavanadate 
tebuthiuron 
terbacil 
terbutryn 
tetraethyldithiopyrophosphate 

thiophanate-methyl 
tralomethrin 

triallate triasulfuron 
2,4,6-trichloroaniline hydrochloride 
tridiphane triethylamine 
tri:fluralin vernam 

10 



EPA Region Ill RBC Table 10/7/1999 1 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N - Noncarcinogenic effects I - RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 = other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

ACETALDEHYDE 75070 2.57E-03 I 7.7E-03 I y 1.6E+OO C 8.1E-01 C 

ACETOCHLOR 34256821 2E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

ACETONE 67641 1.00E-01 I y 6.1E+02 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

ACETONITRILE 75058 1.7E-02 I y 1.2E+02 N 6.2E+01 N 

ACETOPHENONE 98862 1.00E-01 I 5.70E-06 W y 4.2E-02 N 2.1E-02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

ACROLEIN 107028 2.00E-02 H 5.70E-06 I y 4.2E-02 N 2.1E-02 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

ACRYLAMIDE 79061 2.00E-04 I 4.50E+OO I 4.50E+OO I 1.5E-02 C 1.4E-03 C 7.0E-04 C 1.3E+OO C 1.4E-01 C 

ACRYLONITRILE 107131 1.00E-03 H 5.40E-01 I 5.70E-04 I 2.40E-01 I y 3.7E-02 C 2.6E-02 C 5.8E-03 C 1.1E+01 C 1.2E+OO C 

ALACHLOR 15972608 1.00E-02 I 8.00E-02 H 8.4E-01 C 7.8E-02 C 3.9E-02 C 7.2E+01 C 8.0E+OO C 

ALAR 1596845 1.50E-01 I 5.5E+03 N 5.5E+02 N 2.0E+02 N 3.1E+05 N 1.2E+04 N 

ALDICARB 116063 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 

ALDICARB SULFONE 1646884 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 

ALDRIN 309002 3.00E-05 I 1.70E+01 I 1.70E+01 I 3.9E-03 C 3.7E-04 C 1.9E-04 C 3.4E-01 C 3.8E-02 C 

ALUMINUM 7429905 1.00E+OO E 1.00E-03 E 3.7E+04 N 3.7E+OO N 1.4E+03 N 2.0E+06 N 7.8E+04 N 

AMINODINITROTOLUENES 6.00E-05 E 2.2E+OO N 2.2E-01 N 8.1E-02 N 1.2E+02 N 4.7E+OO N 

4-AMINOPYRIDINE 504245 2.00E-05 H 7.3E-01 N 7.3E-02 N 2.7E-02 N 4.1E+01 N 1.6E+OO N 

AMMONIA 7664417 2.86E-02 I y 2.1E+02 N 1.0E+02 N 

ANILINE 62533 7.00E-03 E 5.70E-03 I 2.90E-04 I 1.2E+01 C 1.1E+OO N 5.5E-01 C 1.0E+03 C 1.1E+02 C ! 

ANTIMONY 7440360 4.00E-04 I 1.5E+01 N 1.5E+OO N 5.4E-01 N 8.2E+02 N 3.1E+01 N 

ANTIMONY PENTOXIDE 1314609 5.00E-04 H 1.8E+01 N 1.8E+OO N 6.8E-01 N 1.0E+03 N 3.9E+01 N 

ANTIMONY TETROXIDE 1332816 4.00E-04 H 1.5E+01 N 1.5E+OO N 5.4E-01 N 8.2E+02 N 3.1E+01 N 

ANTIMONY TRIOXIDE 1309644 4.00E-04 H 5.70E-05 I 1.5E+01 N 2.1 E-01 N 5.4E-01 N 8.2E+02 N 3.1E+01 N 

ARSENIC 7440382 3.00E-04 I 1.50E+OO I 1.51E+01 I 4.5E-02 C 4.1E-04 C 2.1E-03 C 3.8E+OO C 4.3E-01 C 

ARSINE 7784421 1.40E-05 I y 1.0E-01 N 5.1E-02 N 

ASSURE 76578148 9.00E-03 I 3.3E+02 N 3.3E+01 N 1.2E+01 N 1.8E+04 N 7.0E+02 N 

ATRAZINE 1912249 3.50E-02 I 2.20E-01 H 3.0E-01 C 2.8E-02 C 1.4E-02 C 2.6E+01 C 2.9E+OO C 

AZOBENZENE 103333 1.10E-01 I 1.10E-01 I 6.1E-01 C 5.7E-02 C 2.9E-02 C 5.2E+01 C 5.8E+OO C 

BARIUM 7440393 7.00E-02 I 1.40E-04 A 2.6E+03 N 5.1 E-01 N 9.5E+01 N 1.4E+05 N 5.5E+03 N 

BAYGON 114261 4.00E-03 I 1.5E+02 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 

BAYTHROID 68359375 2.50E-02 I 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N 

BENTAZON 25057890 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

BENZALDEHYDE 100527 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

BENZENE 71432 3.00E-03 E 2.90E-02 I 1.70E-03 E 2.90E-02 I y 3.6E-01 C 2.2E-01 C 1.1E-01 C 2.0E+02 C 2.2E+01 C 

BENZENETHIOL 108985 1.00E-05 H y 6.1E-02 N 3.7E-02 N 1.4E-02 N 2.0E+01 N 7.8E-01 N 

BENZIDINE 92875 3.00E-03 I 2.30E+02 I 2.30E+02 I 2.9E-04 C 2.7E-05 C 1.4E-05 C 2.5E-02 C 2.8E-03 C 

BENZOIC ACID 65850 4.00E+OO I 1.5E+05 N 1.5E+04 N 5.4E+03 N 8.2E+06 N 3.1E+05 N 

BENZYL ALCOHOL 100516 3.00E-01 H 1.1E+04 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 

BENZYL CHLORIDE 100447 0.17 I y 6.2E-02 C 3.7E-02 C 1.9E-02 C 3.4E+01 C 3.8E+OO C 

BERYLLIUM 7440417 2.00E-03 I 5.7E-06 I 8.40E+OO I 7.3E+01 N 7.5E-04 C 2.7E+OO N 4.1E+03 N 1.6E+02 N 

BIPHENYL 92524 5.00E-02 I y 3.0E+02 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

BIS(2-CHLOROETHYL}ETHER 111444 1.10E+OO I 1.10E+OO I y 9.6E-03 C 5.7E-03 C 2.9E-03 C 5.2E+OO C 5.8E-01 C 

BIS(2-CHLOROISOPROPYL)ETHER 108601 4.00E-02 I 7.00E-02 H 3.50E-02 H y 2.6E-01 C 1.8E-01 C 4.5E-02 C 8.2E+01 C 9.1E+OO C 

BIS(CHLOROMETHYL)ETHER 542881 2.20E+02 I 2.20E+02 I y 4.8E-05 C 2.8E-05 C 1.4E-05 C 2.6E-02 C 2.9E-03 C 

BIS(2-ETHYLHEXYL)PHTHALA TE 117817 2.00E-02 I 1.40E-02 I 1.40E-02 E 4.8E+OO C 4.5E-01 C 2.3E-01 C 4.1E+02 C 4.6E+01 C 

BORON 7440428 9.00E-02 I 5.70E-03 H 3.3E+03 N 2.1E+01 N 1.2E+02 N 1.8E+05 N 7.0E+03 N 



EPA Region Ill RBC Table 10/7/1999 2 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects I = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

BROMODICHLOROMETHANE 75274 2.00E-02 I 6.20E-02 I y 1.7E-01 C 1.0E-01 C 5.1E-02 C 9.2E+01 C 1.0E+01 C 

BROMOETHENE 593602 8.6E-04 I 1.10E-01 H y 1.1E-01 C 5.7E-02 C 

BROMOFORM 75252 2.00E-02 I 7.90E-03 I 3.90E-03 I 8.5E+OO C 1.6E+OO C 4.0E-01 C 7.2E+02 C 8.1E+01 C 

BROMOMETHANE 74839 1.40E-03 I 1.40E-03 I y 8.5E+OO N 5.1E+OO N 1.9E+OO N 2.9E+03 N 1.1E+02 N 

BROMOPHOS 2104963 5.00E-03 H 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

1 ,3-BUTADIENE 106990 1.80E+OO H y 7.0E-03 C 3.5E-03 C 

1-BUTANOL 71363 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

BUTYLBENZYLPHTHALATE 85687 2.00E-01 I 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

BUTYLATE 2008415 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

N-BUTYLBENZEN E 104518 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

SEC-BUTYLBENZENE 135988 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

TERT-BUTYLBENZENE 98066 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

**CADMIUM-WATER 7440439 5.00E-04 I 5.7E-05 E 6.30E+OO I 1.8E+01 N 9.9E-04 C 6.8E-01 N 1.0E+03 N 3.9E+01 N 

**CADMIUM-FOOD 7440439 1.00E-03 I 5.7E-05 E 6.30E+OO I 3.7E+01 N 9.9E-04 C 1.4E+OO N 2.0E+03 N 7.8E+01 N 

CAPROLACTAM 105602 5.00E-01 I 1.8E+04 N 1.8E+03 N 6.8E+02 N 1.0E+06 N 3.9E+04 N 

CARBARYL 63252 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

CARBON DISULFIDE 75150 1.00E-01 I 2.00E-01 I y 1.0E+03 N 7.3E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

CARBON TETRACHLORIDE 56235 7.00E-04 I 1.30E-01 I 5.71E-04 E 5.30E-02 I y 1.6E-01 C 1.2E-01 C 2.4E-02 C 4.4E+01 C 4.9E+OO C 

CARBOSULFAN 55285148 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

CHLORAL 75876 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

CHLORANIL 118752 4.00E-01 H 1.7E-01 C 1.6E-02 C 7.9E-03 C 1.4E+01 C 1.6E+OO C 

CHLORDANE 57749 5.00E-04 I 3.5E-01 I 2.00E-04 I 3.5E-01 I 1.9E-01 C 1.8E-02 C 9.0E-03 C 1.6E+01 C 1.8E+OO C 

**CHLORINE 7782505 1.00E-01 I 5.7E-05 E y 4.2E-01 N 2.1E-01 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

CHLORINE DIOXIDE 10049044 5.70E-05 I y 4.2E-01 N 2.1E-01 N 

CHLOROACETIC ACID 79118 2.00E-03 H 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

4-CHLOROANILINE 106478 4.00E-03 I 1.5E+02 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 

CHLOROBENZENE 108907 2.00E-02 I 1.7E-02 E y 1.1E+02 N 6.2E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

CHLOROBENZILA TE 510156 2.00E-02 I 2.70E-01 H 2.70E-01 H 2.5E-01 C 2.3E-02 C 1.2E-02 C 2.1E+01 C 2.4E+OO C 

P-CHLOROBENZOIC ACID 74113 2.00E-01 H 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

2-CHLOR0-1 ,3-BUTADIENE 126998 2.00E-02 A 2.00E-03 H y 1.4E+01 N 7.3E+OO N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

1-CHLOROBUTANE 109693 4.00E-01 H y 2.4E+03 N 1.5E+03 N 5.4E+02 N 8.2E+05 N 3.1E+04 N 

1-CHLOR0-1, 1-DIFLUOROETHANE 75683 1.40E+01 I y 1.0E+05 N 5.1E+04 N 

CHLORODIFLUOROMETHANE 75456 1.40E+01 I y 1.0E+05 N 5.1E+04 N 

CHLOROETHANE 75003 4.00E-01 E 2.90E-03 E 2.90E+OO I y 3.6E+OO C 2.2E+OO C 1.1E+OO C 2.0E+03 C 2.2E+02 C 

CHLOROFORM 67663 1.00E-02 I 6.10E-03 I 8.6E-05 E 8.10E-02 I y 1.5E-01 C ! 7.7E-02 C I 5.2E-01 C 9.4E+02 C 1.0E+02 C ! 
CHLOROMETHANE 74873 1.30E-02 H 8.6E-02 E 3.5E-03 E y 2.1E+OO C 1.8E+OO C 2.4E-01 C 4.4E+02 C 4.9E+01 C 

4-CHLOR0-2-METHYLANILINE 95692 5.80E-01 H 1.2E-01 C 1.1E-02 C 5.4E-03 C 9.9E+OO C 1.1E+OO C 

BETA-CHLORONAPHTHALENE 91587 8.00E-02 I y 4.9E+02 N 2.9E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N 

0-CHLORONITROBENZENE 88733 2.50E-02 H y 4.2E-01 C 2.5E-01 C 1.3E-01 C 2.3E+02 C 2.6E+01 C 

P-CHLORONITROBENZENE 100005 1.80E-02 H y 5.9E-01 C 3.5E-01 C 1.8E-01 C 3.2E+02 C 3.5E+01 C 

2-CHLOROPHENOL 95578 5.00E-03 I y 3.0E+01 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

2-CHLOROPROPANE 75296 2.90E-02 H y 2.1E+02 N 1.1E+02 N 

0-CHLOROTOLUENE 95498 2.00E-02 I y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

CHLORPYRIFOS 2921882 3.00E-03 I 1.1E+02 N 1.1E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 

CHLORPYRIFOS-METHYL 5598130 1.00E-02 H 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 



EPA Region Ill RBC Table 10/7/1999 3 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects ! = RBC at HI of 0. 1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

CHROMIUM Ill 16065831 1.50E+OO I 5.5E+04 N 5.5E+03 N 2.0E+03 N 3.1E+06 N 1.2E+05 N 

CHROMIUM VI 18540299 3.00E-03 I 3.00E-05 I 4.10E+01 H 1.1E+02 N 1.5E-04 C 4.1E+OO N 6.1E+03 N 2.3E+02 N 

COBALT 7440484 6.00E-02 E 2.2E+03 N 2.2E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N 

COKE OVEN EMISSIONS (COAL TAR) 8007452 2.2 I 2.8E-03 C 

COPPER 7440508 4.00E-02 H 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

CROTONALDEHYDE 123739 1.90E+OO H y 5.6E-03 C 3.3E-03 C 1.7E-03 C 3.0E+OO C 3.4E-01 C 

CUMENE 98828 1.00E-01 I 1.10E-01 I y 6.6E+02 N 4.0E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

CYANIDE (FREE) 57125 2.00E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

CALCIUM CYANIDE 592018 4E-02 I 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

COPPER CYANIDE 544923 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

CYANAZINE 21725462 2.00E-03 H 8.40E-01 H 8.0E-02 C 7.5E-03 C 3.8E-03 C 6.8E+OO C 7.6E-01 C 

CYANOGEN 460195 4.00E-02 I y 2.4E+02 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

CYANOGEN BROMIDE 506683 9.00E-02 I 3.3E+03 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N 

CYANOGEN CHLORIDE 506774 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

HYDROGEN CYANIDE 74908 2.00E-02 I 8.60E-04 I y 6.2E+OO N 3.1E+OO N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

POTASSIUM CYANIDE 151508 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

POTASSIUM SILVER CYANIDE 506616 2.00E-01 I 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

SILVER CYANIDE 506649 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

SODIUM CYANIDE 143339 4.00E-02 I 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

**THIOCYANATE 5.00E-02 E 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

ZINC CYANIDE 557211 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

CYCLOHEXANONE 108941 5.00E+OO I 1.8E+05 N 1.8E+04 N 6.8E+03 N 1.0E+07 N 3.9E+05 N 

CYHALOTHRIN/KARA TE 68085858 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

CYPERMETHRIN 52315078 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

DACTHAL 1861321 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

DALAPON 75990 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

DOD 72548 2.40E-01 I 2.8E-01 C 2.6E-02 C 1.3E-02 C 2.4E+01 C 2.7E+OO C 

DOE 72559 3.40E-01 I 2.0E-01 C 1.8E-02 C 9.3E-03 C 1.7E+01 C 1.9E+OO C 

DDT 50293 5.00E-04 I 3.40E-01 I 3.40E-01 I 2.0E-01 C 1.8E-02 C 9.3E-03 C 1.7E+01 C 1.9E+OO C 

DIAZINON 333415 9.00E-04 H 3.3E+01 N 3.3E+OO N 1.2E+OO N 1.8E+03 N 7.0E+01 N 

DIBENZOFURAN 132649 4.00E-03 E y 2.4E+01 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 

1 ,4-DI BROMOBENZENE 106376 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

DIBROMOCHLOROMETHANE 124481 2.00E-02 I 8.40E-02 I y 1.3E-01 C 7.5E-02 C 3.8E-02 C 6.8E+01 C 7.6E+OO C 

1 ,2-DIBROM0-3-CHLOROPROPANE 96128 1.40E+OO H 5.70E-05 I 2.40E-03 H y 4.7E-02 C I 2.1E-01 N 2.3E-03 C 4.1E+OO C 4.6E-01 C 

1 ,2-DIBROMOETHANE 106934 8.50E+01 I 5.70E-05 H 7.60E-01 I y 7.5E-04 C 8.2E-03 C 3.7E-05 C 6.7E-02 C 7.5E-03 C 

DIBUTYLPHTHALA TE 84742 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

DICAMBA 1918009 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

**1 ,2-DICHLOROBENZENE 95501 9.00E-02 I y 5.5E+02 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N 

1 ,3-DICHLOROBENZENE 541731 9.00E-04 E y 5.5E+OO N 3.3E+OO N 1.2E+OO N 1.8E+03 N 7.0E+01 N 

1 ,4-DICHLOROBENZENE 106467 3.00E-02 E 2.40E-02 H 2.29E-01 I 2.2E-02 E y 4.7E-01 C 2.8E-01 C 1.3E-01 C 2.4E+02 C 2.7E+01 C 

3,3'-DICHLOROBENZIDINE 91941 4.50E-01 I 1.5E-01 C 1.4E-02 C 7.0E-03 C 1.3E+01 C 1.4E+OO C 

1 ,4-DICHLOR0-2-BUTENE 764410 9.30E+OO H y 1.3E-03 C 6.7E-04 C 

DICHLORODIFLUOROMETHANE 75718 2.00E-01 I 5.00E-02 A y 3.5E+02 N 1.8E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

1, 1-DICHLOROETHANE 75343 1.00E-01 H 1.40E-01 A y 8.0E+02 N 5.1E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

1 ,2-DICHLOROETHANE 107062 3.00E-02 E 9.10E-02 I 1.40E-03 E 9.10E-02 I y 1.2E-01 C 6.9E-02 C 3.5E-02 C 6.3E+01 C 7.0E+OO C 



EPA Region Ill RBC Table 10/7/1999 4 
Sources: I- IRIS H- HEAST A- HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects ! = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 = other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 
1, 1-DICHLOROETHENE 75354 9.00E-03 I 6.00E-01 I 1.75E-01 I y 4.4E-02 C 3.6E-02 C 5.3E-03 C 9.5E+OO C 1.1E+OO C 
CIS-1 ,2-DICHLOROETHENE 156592 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

TRANS-1 ,2-DICHLOROETHENE 156605 2.00E-02 I y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

TOTAL 1,2-DICHLOROETHENE 540590 9.00E-03 H y 5.5E+01 N 3.3E+01 N 1.2E+01 N 1.8E+04 N 7.0E+02 N 

2,4-DICHLOROPHENOL 120832 3.00E-03 I 1.1E+02 N 1.1E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 
2,4-D 94757 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

4-(2,4-DICHLOROPHENOXY)BUTYRIC ACID 94826 8E-03 I 2.9E+02 N 2.9E+01 N 1.1E+01 N 1.6E+04 N 6.3E+02 N 

1 ,2-DICHLOROPROPANE 78875 6.80E-02 H 1.14E-03 I y 1.6E-01 C 9.2E-02 C 4.6E-02 C 8.4E+01 C 9.4E+OO C 

2,3-DICHLOROPROPANOL 616239 3.00E-03 I 1.1E+02 N 1.1 E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 

1 ,3-DICHLOROPROPENE 542756 3.00E-04 I 1.80E-01 H 5.71E-03 I 1.30E-01 H y 7.7E-02 C 4.8E-02 C 1.8E-02 C 3.2E+01 C 3.5E+OO C ! 
DICHLORVOS 62737 5E-04 I 0.29 I 1.43E-04 I 2.3E-01 C 2.2E-02 C 1.1E-02 C 2.0E+01 C 2.2E+OO C 
DICOFOL 115322 4.4E-01 W 1.5E-01 C 1.4E-02 C 7.2E-03 C 1.3E+01 C 1.5E+OO C 
DICYCLOPENTADIENE 77736 3E-02 H 6.00E-05 A y 4.4E-01 N 2.2E-01 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 
DIELDRIN 60571 5.00E-05 I 1.60E+01 I 1.60E+01 I 4.2E-03 C 3.9E-04 C 2.0E-04 C 3.6E-01 C 4.0E-02 C 
DIESEL EMISSIONS 1.40E-03 I 5.1E+OO N 
DIETHYLPHTHALA TE 84662 8.00E-01 I 2.9E+04 N 2.9E+03 N 1.1E+03 N 1.6E+06 N 6.3E+04 N 
DIETHYLENE GLYCOL, MONOBUTYL ETHER 112345 5.70E-03 H 2.1E+01 N 
DIETHYLENE GLYCOL, MONOETHYL ETHER 111900 2.00E+OO H 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 
DI(2-ETHYLHEXYL)ADIPATE 103231 6.00E-01 I 1.20E-03 I 5.6E+01 C 5.2E+OO C 2.6E+OO C 4.8E+03 C 5.3E+02 C 
DIETHYLSTILBESTROL 56531 4.70E+03 H 1.4E-05 C 1.3E-06 C 6.7E-07 C 1.2E-03 C 1.4E-04 C 
DIFENZOQUAT (AVENGE) 43222486 8.00E-02 I 2.9E+03 N 2.9E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N 
1, 1-DIFLUOROETHANE 75376 1.10E+01 I y 8.0E+04 N 4.0E+04 N 
DIISOPROPYL METHYLPHOSPHONATE (DIMP) 1445756 8.00E-02 I 2.9E+03 N 2.9E+02 N 1.1E+02 N 1.6E+05 N 6.3E+03 N 
3,3'-DIMETHOXYBENZIDINE 119904 1.40E-02 H 4.8E+OO C 4.5E-01 C 2.3E-01 C 4.1E+02 C 4.6E+01 C 
DIMETHYLAMINE 124403 5.70E-06 W y 4.2E-02 N 2.1E-02 N 

2,4-DIMETHYLANILINE HYDROCHLORIDE 21436964 5.80E-01 H 1.2E-01 C 1.1E-02 C 5.4E-03 C 9.9E+OO C 1.1E+OO C 
2,4-DIMETHYLANILINE 95681 7.50E-01 H 8.9E-02 C 8.3E-03 C 4.2E-03 C 7.6E+OO C 8.5E-01 C 
N,N-DIMETHYLANILINE 121697 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 
3,3'-DIMETHYLBENZIDINE 119937 9.20E+OO H 7.3E-03 C 6.8E-04 C 3.4E-04 C 6.2E-01 C 6.9E-02 C 
1, 1-DIMETHYLHYDRAZINE 57147 2.60E+OO W 3.50E+OO W 2.6E-02 C 1.8E-03 C 1.2E-03 C 2.2E+OO C 2.5E-01 C 
1 ,2-DIMETHYLHYDRAZINE 540738 3.70E+01 W 3.70E+01 W 1.8E-03 C 1.7E-04 C 8.5E-05 C 1.5E-01 C 1.7E-02 C 
2,4-DIMETHYLPHENOL 105679 2.00E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 
2,6-DIMETHYLPHENOL 576261 6.00E-04 I 2.2E+01 N 2.2E+OO N 8.1E-01 N 1.2E+03 N 4.7E+01 N 
3,4-DIMETHYLPHENOL 95658 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
DIMETHYLPHTHALA TE 131113 1.00E+01 W 3.7E+05 N 3.7E+04 N 1.4E+04 N 2.0E+07 N 7.8E+05 N 
1 ,2-DINITROBENZENE 528290 4.00E-04 H 1.5E+01 N 1.5E+OO N 5.4E-01 N 8.2E+02 N 3.1E+01 N 
1 ,3-DINITROBENZENE 99650 1.00E-04 I 3.7E+OO N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+OO N 
1 ,4-DINITROBENZENE 100254 4.00E-04 H 1.5E+01 N 1.5E+OO N 5.4E-01 N 8.2E+02 N 3.1E+01 N 
4,6-DINITR0-0-CYCLOHEXYL PHENOL 131895 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 
4,6-DINITR0-2-METHYLPHENOL 534521 1.00E-04 E 3.7E+OO N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+OO N 
2,4-DINITROPHENOL 51285 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 
DINITROTOLUENE MIX 6.80E-01 I 9.8E-02 C 9.2E-03 C 4.6E-03 C 8.4E+OO C 9.4E-01 C 
2,4-DINITROTOLUENE 121142 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 
2,6-DINITROTOLUENE 606202 1.00E-03 H 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
DINOSEB 88857 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
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Sources: I = IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects ! = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

DIOCTYLPHTHALA TE 117840 2.00E-02 H 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

1 ,4-DIOXANE 123911 1.10E-02 I 6.1E+OO C 5.7E-01 C 2.9E-01 C 5.2E+02 C 5.8E+01 C 

DIPHENYLAMINE 122394 2.50E-02 I 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N 

1 ,2-DIPHENYLHYDRAZINE 122667 8.00E-01 I 8.00E-01 I 8.4E-02 C 7.8E-03 C 3.9E-03 C 7.2E+OO C 8.0E-01 C 

DIQUAT 85007 2.20E-03 I 8.0E+01 N 8.0E+OO N 3.0E+OO N 4.5E+03 N 1.7E+02 N 

DISULFOTON 298044 4.00E-05 I 1.5E+OO N 1.5E-01 N 5.4E-02 N 8.2E+01 N 3.1E+OO N 

1 ,4-DITHIANE 505293 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

DIURON 330541 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

ENDOSULFAN 115297 6.00E-03 I 2.2E+02 N 2.2E+01 N 8.1E+OO N 1.2E+04 N 4.7E+02 N 

ENDRIN 72208 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

EPICHLOROHYDRIN 106898 2.00E-03 H 9.90E-03 I 2.86E-04 I 4.20E-03 I y 2.0E+OO N 1.0E+OO N 3.2E-01 C 5.8E+02 C ! 6.5E+01 C ! 

ETHION 563122 5.00E-04 I 1.8E+01 N 1.8E+OO N 6.8E-01 N 1.0E+03 N 3.9E+01 N 

2-ETHOXYETHANOL 110805 4.00E-01 H 5.70E-02 I 1.5E+04 N 2.1E+02 N 5.4E+02 N 8.2E+05 N 3.1E+04 N 

ETHYL ACETATE 141786 9.00E-01 I y 5.5E+03 N 3.3E+03 N 1.2E+03 N 1.8E+06 N 7.0E+04 N 

ETHYLBENZENE 100414 1.00E-01 I 2.90E-01 I y 1.3E+03 N 1.1E+03 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

ETHYLENE DIAMINE 107153 2.00E-02 H 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

ETHYLENE GLYCOL 107211 2.00E+OO I 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

ETHYLENE GLYCOL, MONOBUTYL ETHER 111762 5.70E-03 H 2.1E+01 N 

ETHYLENE OXIDE 75218 1.00E+OO H 3.50E-01 H y 2.3E-02 C 1.8E-02 C 3.2E-03 C 5.7E+OO C 6.4E-01 C 

ETHYLENE THIOUREA 96457 8.00E-05 I 1.1E-01 H 6.1E-01 C ! 5.7E-02 C ! 2.9E-02 C ! 5.2E+01 C ! 5.8E+OO C I 

ETHYL ETHER 60297 2.00E-01 I y 1.2E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

ETHYL METHACRYLATE 97632 9.00E-02 H y 5.5E+02 N 3.3E+02 N 1.2E+02 N 1.8E+05 N 7.0E+03 N 

FENAMIPHOS 22224926 2.50E-04 I 9.1E+OO N 9.1E-01 N 3.4E-01 N 5.1E+02 N 2.0E+01 N 

FLUOMETURON 2164172 1.30E-02 I 4.7E+02 N 4.7E+01 N 1.8E+01 N 2.7E+04 N 1.0E+03 N 

FLUORINE 7782414 6.00E-02 I 2.2E+03 N 2.2E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N 

FOMESAFEN 72178020 1.90E-01 I 3.5E-01 C 3.3E-02 C 1.7E-02 C 3.0E+01 C 3.4E+OO C 

FONOFOS 944229 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

FORMALDEHYDE 50000 2.00E-01 I 4.50E-02 I 7.3E+03 N 1.4E-01 C 2.7E+02 N 4.1E+05 N 1.6E+04 N 

FORMIC ACID 64186 2.00E+OO H 7.3E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

FURAN 110009 1.00E-03 I y 6.1E+OO N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 

FURAZOLIDONE 67458 3.80E+OO H 1.8E-02 C 1.6E-03 C 8.3E-04 C 1.5E+OO C 1.7E-01 C 

FURFURAL 98011 3.00E-03 I 1.00E-02 A 1.1E+02 N 3.7E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 

GL YCIDALDEHYDE 765344 4.00E-04 I 2.90E-04 H 1.5E+01 N 1.1E+OO N 5.4E-01 N 8.2E+02 N 3.1E+01 N 

GLYPHOSATE 1071836 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

HEPTACHLOR 76448 5.00E-04 I 4.50E+OO I 4.50E+OO I 1.5E-02 C 1.4E-03 C 7.0E-04 C 1.3E+OO C 1.4E-01 C 

HEPTACHLOR EPOXIDE 1024573 1.30E-05 I 9.10E+OO I 9.10E+OO I 7.4E-03 C 6.9E-04 C 3.5E-04 C 6.3E-01 C 7.0E-02 C 

HEXABROMOBENZENE ( 87821 2.00E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

HEXACHLOROBENZENE 118741 8.00E-04 I 1.60E+OO I 1.60E+OO I 4.2E-02 C 3.9E-03 C 2.0E-03 C 3.6E+OO C 4.0E-01 C 

HEXACHLOROBUTADIENE 87683 2.00E-04 H 7.80E-02 I 7.80E-02 I 8.6E-01 C I 8.0E-02 C I 4.0E-02 C I 7.3E+01 C I 8.2E+OO C ! 

ALPHA-HCH 319846 6.30E+OO I 6.30E+OO I 1.1E-02 C 9.9E-04 C 5.0E-04 C 9.1E-01 C 1.0E-01 C 

BETA-HCH 319857 1.80E+OO I 1.80E+OO I 3.7E-02 C 3.5E-03 C 1.8E-03 C 3.2E+OO C 3.5E-01 C 

GAMMA-HCH (LINDANE) 58899 3.00E-04 I 1.30E+OO H 5.2E-02 C 4.8E-03 C 2.4E-03 C 4.4E+OO C 4.9E-01 C 

TECHNICAL HCH 608731 1.80E+OO I 1.80E+OO I 3.7E-02 C 3.5E-03 C 1.8E-03 C 3.2E+OO C 3.5E-01 C 

HEXACHLOROCYCLOPENTADIENE 77474 7.00E-03 I 2.00E-05 H 2.6E+02 N 7.3E-02 N 9.5E+OO N 1.4E+04 N 5.5E+02 N 

HEXACHLORODIBENZODIOXIN MIX 19408743 6.20E+03 I 4.55E+03 I 1.1 E-05 C 1.4E-06 C 5.1E-07 C 9.2E-04 C 1.0E-04 C 



EPA Region Ill RBC Table 10/7/1999 6 
Sources: I- IRIS H = HEAST A- HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects I - RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 
HEXACHLOROETHANE 67721 1.00E-03 I 1.40E-02 I 1.40E-02 I 4.8E+OO C ! 4.5E-01 C ! 2.3E-01 C ! 4.1E+02 C ! 4.6E+01 C ! 
HEXACHLOROPHENE 70304 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

1,6-HEXAMETHYLENE DIISOCYANATE 822060 2.90E-06 I 1.1E-02 N 

HEXANE 110543 6.00E-02 H 5.71E-02 I y 3.5E+02 N 2.1E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N 

2-HEXANONE 591786 4.00E-02 E 1.4E-03 E 1.5E+03 N 5.1E+OO N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

HEXAZINONE 51235042 3.30E-02 I 1.2E+03 N 1.2E+02 N 4.5E+01 N 6.7E+04 N 2.6E+03 N 

HMX 2691410 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

HYDRAZINE 302012 3.00E+OO I 1.70E+01 I 2.2E-02 C 3.7E-04 C 1.1E-03 C 1.9E+OO C 2.1E-01 C 
HYDROGEN CHLORIDE 7647010 5.70E-03 I 2.1E+01 N 
HYDROGEN SULFIDE 7783064 3.00E-03 I 2.85E-04 I 1.1E+02 N 1.0E+OO N 4.1E+OO N 6.1E+03 N 2.3E+02 N 
HYDROQUINONE 123319 4.00E-02 H 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 
IRON 7439896 3.00E-01 E 1.1E+04 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 
ISOBUTANOL 78831 3.00E-01 I y 1.8E+03 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 
ISOPHORONE 78591 2.00E-01 I 9.50E-04 I 7.0E+01 C 6.6E+OO C 3.3E+OO C 6.0E+03 C 6.7E+02 C 
ISOPROPALIN 33820530 1.50E-02 I 5.5E+02 N 5.5E+01 N 2.0E+01 N 3.1E+04 N 1.2E+03 N 
ISOPROPYL METHYL PHOSPHONIC ACID 1832548 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 
TETRAETHYLLEAD 78002 1.00E-07 I 3.7E-03 N 3.7E-04 N 1.4E-04 N 2.0E-01 N 7.8E-03 N 
LITHIUM 7439932 2.00E-02 E 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 
MALATHION 121755 2.00E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 
MALEIC ANHYDRIDE 108316 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 
MANGANES&NONFOOD 7439965 2.00E-02 I 1.43E-05 I 7.3E+02 N 5.2E-02 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 
MANGANESE-FOOD 7439965 1.40E-01 I 1.43E-05 I 5.1E+03 N 5.2E-02 N 1.9E+02 N 2.9E+05 N 1.1E+04 N 
MEPHOSFOLAN 950107 9.00E-05 H 3.3E+OO N 3.3E-01 N 1.2E-01 N 1.8E+02 N 7.0E+OO N 

MEPIQUAT CHLORIDE 24307264 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 
MERCURIC CHLORIDE 7487947 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

MERCURY (INORGANIC) 7439976 8.60E-05 I 3.1E-01 N 
METHYLMERCURY 22967926 1.00E-04 I 3.7E+OO N 3.7E-01 N 1.4E-01 N 2.0E+02 N 7.8E+OO N 

METHACRYLONITRILE 126987 1.00E-04 I 2.00E-04 A y 1.0E+OO N 7.3E-01 N 1.4E-01 N 2.0E+02 N 7.8E+OO N 
METHANOL 67561 5.00E-01 I 1.8E+04 N 1.8E+03 N 6.8E+02 N 1.0E+06 N 3.9E+04 N 
METHIDATHION 950378 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
METHOXYCHLOR 72435 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

METHYL ACETATE 79209 1.00E+OO H y 6.1E+03 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N 
METHYL ACRYLATE 96333 3.00E-02 A y 1.8E+02 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 
2-METHYLANILINE 95534 2.40E-01 H 2.8E-01 C 2.6E-02 C 1.3E-02 C 2.4E+01 C 2.7E+OO C 
4-(2-METHYL-4-CHLOROPHENOXY) BUTYRIC ACID 94815 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 
2-METHYL-4-CHLOROPHENOXYACETIC ACID (MCPA) 94746 5.00E-04 I 1.8E+01 N 1.8E+OO N 6.8E-01 N 1.0E+03 N 3.9E+01 N 

2-(2-METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCPP) 93652 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
METHYLCYCLOHEXANE 108872 8.60E-01 H y 6.3E+03 N 3.1E+03 N 
METHYLENE BROMIDE 74953 1.00E-02 A y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 
METHYLENE CHLORIDE 75092 6.00E-02 I 7.50E-03 I 8.60E-01 H 1.65E-03 I y 4.1E+OO C 3.8E+OO C 4.2E-01 C 7.6E+02 C 8.5E+01 C 
4,4'-METHYLENE BIS(2-CHLOROANILINE) 101144 7.00E-04 H 1.30E-01 H 1.30E-01 H 5.2E-01 C 4.8E-02 C 2.4E-02 C 4.4E+01 C 4.9E+OO C 
4,4'-METHYLENE BIS{N,N'-DIMETHYL)ANILINE 101611 4.60E-02 I 1.5E+OO C 1.4E-01 C 6.9E-02 C 1.2E+02 C 1.4E+01 C 
4,4'-METHYLENEDIPHENYL ISOCYANATE 101688 1.7E-04 I 6.2E-01 N 
METHYL ETHYL KETONE (2-BUTANONE) 78933 6.00E-01 I 2.86E-01 I y 1.9E+03 N 1.0E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N 
METHYL HYDRAZINE 60344 1.10E+OO W 6.1 E-02 C 5.7E-03 C 2.9E-03 C 5.2E+OO C 5.8E-01 C 



EPA Region Ill RBC Table 10/7/1999 7 
Sources: I = IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects I = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 108101 8.00E-02 H 2.00E-02 A y 1.4E+02 N 7.3E+01 N 1.1E+02 N 1.6E+05 N 6.3E+03 N 

METHYL METHACRYLATE 80626 1.40E+OO I 2.00E-01 I y 1.4E+03 N 7.3E+02 N 1.9E+03 N 2.9E+06 N 1.1E+05 N 

2-METHYL-5-NITROANILINE 99558 3.30E-02 H 2.0E+OO C 1.9E-01 C 9.6E-02 C 1.7E+02 C 1.9E+01 C 

METHYL PARATHION 298000 2.50E-04 I 9.1E+OO N 9.1E-01 N 3.4E-01 N 5.1E+02 N 2.0E+01 N 

2-METHYLPHENOL 95487 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

3-METHYLPHENOL 108394 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

4-METHYLPHENOL 106445 5.00E-03 H 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

METHYLSTYRENE MIX 25013154 6.00E-03 A 1.00E-02 A y 5.5E+01 N 3.7E+01 N 8.1E+OO N 1.2E+04 N 4.7E+02 N 

ALPHA-METHYLSTYRENE 98839 7.00E-02 A y 4.3E+02 N 2.6E+02 N 9.5E+01 N 1.4E+05 N 5.5E+03 N 

METHYL TERT-BUTYL ETHER 1634044 8.57E-01 I y 6.3E+03 N 3.1E+03 N 

METOLACHLOR (DUAL) 51218452 1.50E-01 I 5.5E+03 N 5.5E+02 N 2.0E+02 N 3.1E+05 N 1.2E+04 N 

MIREX 2385855 2.00E-04 I 7.3E+OO N 7.3E-01 N 2.7E-01 N 4.1E+02 N 1.6E+01 N 

MOLYBDENUM 7439987 5E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

MONOCHLORAMINE 10599903 1E-01 I 1.00E-01 H 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

NALED 300765 2E-03 I 7.3E+01 N 7.3E+OO N 2.7E+OO N 4.1E+03 N 1.6E+02 N 

NICKEL REFINERY DUST 8.4E-01 I 7.5E-03 C 

NICKEL 7440020 2.00E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

NITRATE 14797558 1.60E+OO I 5.8E+04 N 5.8E+03 N 2.2E+03 N 3.3E+06 N 1.3E+05 N 

NITRIC OXIDE 10102439 1.00E-01 W y 6.1E+02 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

NITRITE 14797650 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

2-NITROANILINE 88744 5.70E-05 H 2.1E-01 N 

NITROBENZENE 98953 5.00E-04 I 6.00E-04 A y 3.5E+OO N 2.2E+OO N 6.8E-01 N 1.0E+03 N 3.9E+01 N 

NITROFURANTOIN 67209 7.00E-02 H 2.6E+03 N 2.6E+02 N 9.5E+01 N 1.4E+05 N 5.5E+03 N 

NITROFURAZONE 59870 1.50E+OO H 4.5E-02 C 4.2E-03 C 2.1E-03 C 3.8E+OO C 4.3E-01 C 

NITROGEN DIOXIDE 10102440 1.00E+OO W y 6.1E+03 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N 

NITROGLYCERIN 55630 1.4E-02 E 4.8E+OO C 4.5E-01 C 2.3E-01 C 4.1E+02 C 4.6E+01 C 

4-NITROPHENOL 100027 8.00E-03 E 2.9E+02 N 2.9E+01 N 1.1E+01 N 1.6E+04 N 6.3E+02 N 

2-NITROPROPANE 79469 5.70E-03 I 9.40E+OO H y 1.3E-03 C 6.7E-04 C 

N-NITROSO-DI-N-BUTYLAMINE 924163 5.40E+OO I 5.60E+OO I y 1.9E-03 C 1.1E-03 C 5.8E-04 C 1.1E+OO C 1.2E-01 C 

N-NITROSODIETHANOLAMINE 1116547 2.80E+OO I 2.4E~02 C 2.2E-03 C 1.1E-03 C 2.0E+OO C 2.3E-01 C 

N-NITROSODIETHYLAMINE 55185 1.50E+02 I 1.50E+02 I 4.5E-04 C 4.2E-05 C 2.1E-05 C 3.8E-02 C 4.3E-03 C 

N-NITROSODIMETHYLAMINE 62759 5.10E+01 I 5.10E+01 I 1.3E-03 C 1.2E-04 C 6.2E-05 C 1.1E-01 C 1.3E-02 C 

N-NITROSODIPHENYLAMINE 86306 4.90E-03 I 1.4E+01 C 1.3E+OO C 6.4E-01 C 1.2E+03 C 1.3E+02 C 

N-NITROSODIPROPYLAMINE 621647 7.00E+OO I 9.6E-03 C 8.9E-04 C 4.5E-04 C 8.2E-01 C 9.1E-02 C 

N-NITROSO-N-ETHYLUREA 759739 1.40E+02 H 4.8E-04 C 4.5E-05 C 2.3E-05 C 4.1E-02 C 4.6E-03 C 

N-NITROSO-N-METHYLETHYLAMI NE 10595956 2.20E+01 I 3.0E-03 C 2.8E-04 C 1.4E-04 C 2.6E-01 C 2.9E-02 C 

N-NITROSOPYRROLIDINE 930552 2.10E+OO I 2.10E+OO I 3.2E-02 C 3.0E-03 C 1.5E-03 C 2.7E+OO C 3.0E-01 C 

M-NITROTOLUENE 99081 2.00E-02 E y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

0-NITROTOLUENE 88722 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

P-NITROTOLUENE 99990 1.00E-02 H y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

NUSTAR 85509199 7.00E-04 I 2.6E+01 N 2.6E+OO N 9.5E-01 N 1.4E+03 N 5.5E+01 N 

ORYZALIN 19044883 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

OXADIAZON 19666309 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

OXAMYL 23135220 2.50E-02 I 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N 

OXYFLUORFEN 42874033 3.00E-03 I 1.1E+02 N 1.1E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 
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Sources: I= IRIS H = HEAST A = HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects I = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 =other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

PARAQUAT DICHLORIDE 1910425 4.50E-03 I 1.6E+02 N 1.6E+01 N 6.1E+OO N 9.2E+03 N 3.5E+02 N 

PARATHION 56382 6.00E-03 H 2.2E+02 N 2.2E+01 N 8.1E+OO N 1.2E+04 N 4.7E+02 N 

PENTACHLOROBENZENE 608935 8.00E-04 I 2.9E+01 N 2.9E+OO N 1.1E+OO N 1.6E+03 N 6.3E+01 N 

PENTACHLORONITROBENZENE 82688 3.00E-03 I 2.60E-01 H 2.6E-01 C 2.4E-02 C 1.2E-02 C 2.2E+01 C 2.5E+OO C 

PENTACHLOROPHENOL 87865 3.00E-02 I 1.20E-01 I 5.6E-01 C 5.2E-02 C 2.6E-02 C 4.8E+01 C 5.3E+OO C 

PERMETHRIN 52645531 5.00E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

PHENOL 108952 6.00E-01 I 2.2E+04 N 2.2E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N 

M-PHENYLENEDIAMINE 108452 6.00E-03 I 2.2E+02 N 2.2E+01 N 8.1E+OO N 1.2E+04 N 4.7E+02 N 

0-PHENYLENEDIAMINE 95545 4.70E-02 H 1.4E+OO C 1.3E-01 C 6.7E-02 C 1.2E+02 C 1.4E+01 C 

P-PHENYLENEDIAMINE 106503 1.90E-01 H 6.9E+03 N 6.9E+02 N 2.6E+02 N 3.9E+05 N 1.5E+04 N 

2-PHENYLPHENOL 90437 1.90E-03 H 3.5E+01 C 3.3E+OO C 1.7E+OO C 3.0E+03 C 3.4E+02 C 

PHOSPHINE 7803512 3.00E-04 I 8.60E-05 I 1.1E+01 N 3.1E-01 N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

PHOSPHORIC ACID 7664382 2.90E-03 I 1.1E+01 N 

PHOSPHORUS (WHITE) 7723140 2.00E-05 I 7.3E-01 N 7.3E-02 N 2.7E-02 N 4.1E+01 N 1.6E+OO N 

P-PHTHALIC ACID 100210 1.00E+OO H 3.7E+04 N 3.7E+03 N 1.4E+03 N 2.0E+06 N 7.8E+04 N 

PHTHALIC ANHYDRIDE 85449 2.00E+OO I 3.43E-02 H 7.3E+04 N 1.3E+02 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

POLYBROMINATED BIPHENYLS 7.00E-06 H 8.90E+OO H 7.5E-03 C 7.0E-04 C 3.5E-04 C 6.4E-01 C 7.2E-02 C ! 

POLYCHLORINATED BIPHENYLS 1336363 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

AROCLOR-1016 12674112 7.00E-05 I 7.00E-02 I 7.00E-02 I 9.6E-01 C ! 8.9E-02 C I 4.5E-02 C ! 8.2E+01 C ! 5.5E+OO N 

AROCLOR-1221 11104282 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

AROCLOR-1232 11141165 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

AROCLOR-1242 53469219 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

AROCLOR-1248 12672296 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

AROCLOR-1254 11097691 2.00E-05 I 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C ! 

AROCLOR-1260 11096825 2.00E+OO I 2.00E+OO I 3.3E-02 C 3.1E-03 C 1.6E-03 C 2.9E+OO C 3.2E-01 C 

POLYCHLORINATED TERPHENYLS 61788338 4.50E+OO E 1.5E-02 C 1.4E-03 C 7.0E-04 C 1.3E+OO C 1.4E-01 C 

POLYNUCLEAR AROMATIC HYDROCARBONS: 

ACENAPHTHENE 83329 6.00E-02 I y 3.7E+02 N 2.2E+02 N 8.1E+01 N 1.2E+05 N 4.7E+03 N 

ANTHRACENE 120127 3.00E-01 I y 1.8E+03 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 

BENZ[A]ANTHRACENE 56553 7.30E-01 E 9.2E-02 C 8.6E-03 C 4.3E-03 C 7.8E+OO C 8.7E-01 C 

BENZO[B]FLUORANTHENE 205992 7.30E-01 E 9.2E-02 C 8.6E-03 C 4.3E-03 C 7.8E+OO C 8.7E-01 C 

BENZO[K]FLUORANTHENE 207089 7.30E-02 E 9.2E-01 C 8.6E-02 C 4.3E-02 C 7.8E+01 C 8.7E+OO C 

BENZO[A]PYRENE 50328 7.30E+OO I 3.10E+OO E 9.2E-03 C 2.0E-03 C 4.3E-04 C 7.8E-01 C 8.7E-02 C 

CARBAZOLE 86748 2.00E-02 H 3.3E+OO C 3.1E-01 C 1.6E-01 C 2.9E+02 C 3.2E+01 C 

CHRYSENE 218019 7.30E-03 E 9.2E+OO C 8.6E-01 C 4.3E-01 C 7.8E+02 C 8.7E+01 C 

DIBENZ[A,H]ANTHRACENE 53703 7.30E+OO E 9.2E-03 C 8.6E-04 C 4.3E-04 C 7.8E-01 C 8.7E-02 C 

DIBENZOFURAN 132649 4.00E-03 E y 2.4E+01 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 

FLUORANTHENE 206440 4.00E-02 I 1.5E+03 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

FLUORENE 86737 4.00E-02 I y 2.4E+02 N 1.5E+02 N 5.4E+01 N 8.2E+04 N 3.1E+03 N 

INDEN0[1 ,2,3-C,D]PYRENE 193395 7.30E-01 E 9.2E-02 C 8.6E-03 C 4.3E-03 C 7.8E+OO C 8.7E-01 C 

2-METHYLNAPHTHALENE 91576 2.00E-02 E y 1.2E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

NAPHTHALENE 91203 2.00E-02 I 9.00E-04 I y 6.5E+OO N 3.3E+OO N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

PYRENE 129000 3.00E-02 I y 1.8E+02 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

PROMETON 1610180 1.50E-02 I 5.5E+02 N 5.5E+01 N 2.0E+01 N 3.1E+04 N 1.2E+03 N 

PROMETRYN 7287196 4.00E-03 I 1.5E+02 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 
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Sources: I= IRIS H- HEAST A- HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects ! = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 = other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 
Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 
PROPACHLOR 1918167 1.30E-02 I 4.7E+02 N 4.7E+01 N 1.8E+01 N 2.7E+04 N 1.0E+03 N 

PROPANIL 709988 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

PROPARGITE 2312358 2.00E-02 I 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

N-PROPYLBENZENE 1.00E-02 E y 6.1E+01 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

PROPYLENE GLYCOL 57556 2.00E+01 H 7.3E+05 N 7.3E+04 N 2.7E+04 N 4.1E+07 N 1.6E+06 N 

PROPYLENE GLYCOL, MONOETHYL ETHER 52125538 7.00E-01 H 2.6E+04 N 2.6E+03 N 9.5E+02 N 1.4E+06 N 5.5E+04 N 

PROPYLENE GLYCOL, MONOMETHYL ETHER 107982 7.00E-01 H 5.70E-01 I 2.6E+04 N 2.1E+03 N 9.5E+02 N 1.4E+06 N 5.5E+04 N 

PURSUIT 81335775 2.50E-01 I 9.1E+03 N 9.1E+02 N 3.4E+02 N 5.1E+05 N 2.0E+04 N 

PYRIDINE 110861 1.00E-03 I 3.7E+01 N 3.7E+OO N 1.4E+OO N 2.0E+03 N 7.8E+01 N 
QUINOLINE 91225 1.20E+01 H 5.6E-03 C 5.2E-04 C 2.6E-04 C 4.8E-01 C 5.3E-02 C 

RDX 121824 3.00E-03 I 1.10E-01 I 6.1E-01 C 5.7E-02 C 2.9E-02 C 5.2E+01 C 5.8E+OO C 
RESMETHRIN 10453868 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 
RONNEL 299843 5.00E-02 H 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 
ROTENONE 83794 4.00E-03 I 1.5E+02 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 
SELENIOUS ACID 7783008 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 
SELENIUM 7782492 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 
SILVER 7440224 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 
SIMAZINE 122349 5.00E-03 I 1.20E-01 H 5.6E-01 C 5.2E-02 C 2.6E-02 C 4.8E+01 C 5.3E+OO C 
SODIUM AZIDE 26628228 4.00E-03 I 1.5E+02 N 1.5E+01 N 5.4E+OO N 8.2E+03 N 3.1E+02 N 
SODIUM DIETHYLDITHIOCARBAMATE 148185 3.00E-02 I 2.70E-01 H 2.5E-01 C 2.3E-02 C 1.2E-02 C 2.1E+01 C 2.4E+OO C 
STRONTIUM, STABLE 7440246 6.00E-01 I 2.2E+04 N 2.2E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N 
STRYCHNINE 57249 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 
STYRENE 100425 2.00E-01 I 2.86E-01 I y 1.6E+03 N 1.0E+03 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 
2,3, 7,8-TETRACHLORODIBENZODIOXIN 1746016 1.50E+05 H 1.50E+05 H 4.5E-07 C 4.2E-08 C 2.1E-08 C 3.8E-05 C 4.3E-06 C 

1 ,2,4,5-TETRACHLOROBENZENE 95943 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

1,1, 1,2-TETRACHLOROETHANE 630206 3.00E-02 I 2.60E-02 I 2.60E-02 I y 4.1E-01 C 2.4E-01 C 1.2E-01 C 2.2E+02 C 2.5E+01 C 

1,1 ,2,2-TETRACHLOROETHANE 79345 6.00E-02 E 2.00E-01 I 2.00E-01 I y 5.3E-02 C 3.1E-02 C 1.6E-02 C 2.9E+01 C 3.2E+OO C 

TETRACHLOROETHENE 127184 1.00E-02 I 5.20E-02 E 1.4E-01 E 2.00E-03 E y 1.1E+OO C 3.1E+OO C 6.1E-02 C 1.1E+02 C 1.2E+01 C 

2,3,4,6-TETRACHLOROPHENOL 58902 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

P,A,A,A-TETRACHLOROTOLUENE 5216251 2.00E+01 H 3.3E-03 C 3.1E-04 C 1.6E-04 C 2.9E-01 C 3.2E-02 C 

1,1, 1,2-TETRAFLUOROETHANE 811972 2.29E+01 I y 1.7E+05 N 8.4E+04 N 
**TETRAHYDROFURAN 109999 2.00E-01 E 7.6E-03 E 8.6E-02 E 6.8E-03 E 8.8E+OO C 9.2E-01 C 4.2E-01 C 7.5E+02 C 8.4E+01 C 
TETRYL 479458 1.00E-02 H 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 
THALLIC OXIDE 1314325 7.00E-05 W 2.6E+OO N 2.6E-01 N 9.5E-02 N 1.4E+02 N 5.5E+OO N 
THALLIUM 7440280 7.00E-05 0 2.6E+OO N 2.6E-01 N 9.5E-02 N 1.4E+02 N 5.5E+OO N 
THALLIUM ACETATE 563688 9.00E-05 I 3.3E+OO N 3.3E-01 N 1.2E-01 N 1.8E+02 N 7.0E+OO N 
THALLIUM CARBONATE ,. 6533739 8.00E-05 I 2.9E+OO N 2.9E-01 N 1.1 E-01 N 1.6E+02 N 6.3E+OO N 
THALLIUM CHLORIDE 7791120 8.00E-05 I 2.9E+OO N 2.9E-01 N 1.1E-01 N 1.6E+02 N 6.3E+OO N 
THALLIUM NITRATE 10102451 9.00E-05 I 3.3E+OO N 3.3E-01 N 1.2E-01 N 1.8E+02 N 7.0E+OO N 
THALLIUM SULFATE (2:1) 7446186 8.00E-05 I 2.9E+OO N 2.9E-01 N 1.1E-01 N 1.6E+02 N 6.3E+OO N 
THIOBENCARB 28249776 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 
TIN 7440315 6.00E-01 H 2.2E+04 N 2.2E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N 
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Sources: I - IRIS H - HEAST A- HEAST Alternate W =Withdrawn from IRIS or HEAST Basis: C = Carcinogenic effects N = Noncarcinogenic effects ! = RBC at HI of 0.1 < 

E = EPA-NCEA provisional value 0 = other Risk-based concentrations 

Tap Ambient Soil 

RfDo CSFo RfDi CSFi water air Fish Industrial Residential 

Chemical CAS mg/kg/d 1/mg/kg/d mg/kg/d 1/mg/kg/d voc ug/1 ug/m3 mg/kg mg/kg mg/kg 

TITANIUM 7440326 4.00E+OO E 8.60E-03 E 1.5E+05 N 3.1E+01 N 5.4E+03 N 8.2E+06 N 3.1E+05 N 

TITANIUM DIOXIDE 13463677 4.00E+OO E 8.60E-03 E 1.5E+05 N 3.1E+01 N 5.4E+03 N 8.2E+06 N 3.1E+05 N 

TOLUENE 108883 2.00E-01 I 1.14E-01 I y 7.5E+02 N 4.2E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

TOLUENE-2,4-DIAMINE 95807 3.20E+OO H 2.1E-02 C 2.0E-03 C 9.9E-04 C 1.8E+OO C 2.0E-01 C 

TOLUENE-2,5-DIAMINE 95705 6.00E-01 H 2.2E+04 N 2.2E+03 N 8.1E+02 N 1.2E+06 N 4.7E+04 N 

TOLU EN E-2, 6-DIAMI N E 823405 2.00E-01 H 7.3E+03 N 7.3E+02 N 2.7E+02 N 4.1E+05 N 1.6E+04 N 

P-TOLUIDINE 106490 1.90E-01 H 3.5E-01 C 3.3E-02 C 1.7E-02 C 3.0E+01 C 3.4E+OO C 

TOXAPHENE 8001352 1.10E+OO I 1.10E+OO I 6.1E-02 C 5.7E-03 C 2.9E-03 C 5.2E+OO C 5.8E-01 C 

1 ,2,4-TRI BROMOBENZENE 615543 5.00E-03 I 1.8E+02 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

TRIBUTYLTIN OXIDE 56359 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

2,4,6-TRICHLOROANILINE 634935 3.40E-02 H 2.0E+OO C 1.8E-01 C 9.3E-02 C 1.7E+02 C 1.9E+01 C 

1 ,2,4-TRICHLOROBENZENE 120821 1.00E-02 I 5.70E-02 H y 1.9E+02 N 2.1E+02 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

1,1, 1-TRICHLOROETHANE 71556 2.00E-02 E 2.86E-01 E y 5.4E+02 N 1.0E+03 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

1,1 ,2-TRICHLOROETHANE 79005 4.00E-03 I 5.70E-02 I 5.60E-02 I y 1.9E-01 C 1.1 E-01 C 5.5E-02 C 1.0E+02 C 1.1E+01 C 

TRICHLOROETHENE 79016 6.00E-03 E 1.10E-02 E 6.00E-03 E y 1.6E+OO C 1.0E+OO C 2.9E-01 C 5.2E+02 C 5.8E+01 C ! 
TRICHLOROFLUOROMETHANE 75694 3.00E-01 I 2.00E-01 A y 1.3E+03 N 7.3E+02 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 

2,4,5-TRICHLOROPHENOL 95954 1.00E-01 I 3.7E+03 N 3.7E+02 N 1.4E+02 N 2.0E+05 N 7.8E+03 N 

2,4,6-TRICHLOROPHENOL 88062 1.10E-02 I 1.00E-02 I 6.1E+OO C 6.3E-01 C 2.9E-01 C 5.2E+02 C 5.8E+01 C 

2,4,5-T 93765 1.00E-02 I 3.7E+02 N 3.7E+01 N 1.4E+01 N 2.0E+04 N 7.8E+02 N 

2-(2,4,5-TRICHLOROPHENOXY)PROPIONIC ACID 93721 8.00E-03 I 2.9E+02 N 2.9E+01 N 1.1E+01 N 1.6E+04 N 6.3E+02 N 

1,1 ,2-TRICHLOROPROPANE 598776 5.00E-03 I y 3.0E+01 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

1 ,2,3-TRICHLOROPROPANE 96184 6.00E-03 I 7.00E+OO H y 1.5E-03 C 8.9E-04 C 4.5E-04 C 8.2E-01 C 9.1E-02 C 

1 ,2,3-TRICHLOROPROPENE 96195 5.00E-03 H y 3.0E+01 N 1.8E+01 N 6.8E+OO N 1.0E+04 N 3.9E+02 N 

1,1 ,2-TRICHLOR0-1 ,2,2-TRI FLUOROETHANE 76131 3.00E+01 I 8.60E+OO H y 5.9E+04 N 3.1E+04 N 4.1E+04 N 6.1E+07 N 2.3E+06 N 

1 ,2,4-TRIMETHYLBENZENE 95636 5.00E-02 E 1.70E-03 E y 1.2E+01 N 6.2E+OO N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

1 ,3,5-TRIMETHYLBENZENE 108678 5.00E-02 E 1.70E-03 E y 1.2E+01 N 6.2E+OO N 6.8E+01 N 1.0E+05 N 3.9E+03 N 

TRIMETHYL PHOSPHATE 512561 3.70E-02 H 1.8E+OO C 1.7E-01 C 8.5E-02 C 1.5E+02 C 1.7E+01 C 

1 ,3,5-TRINITROBENZENE 99354 3.00E-02 I 1.1E+03 N 1.1E+02 N 4.1E+01 N 6.1E+04 N 2.3E+03 N 

2,4,6-TRINITROTOLUENE 118967 5.00E-04 I 3.00E-02 I 2.2E+OO C ! 2.1E-01 C ! 1.1E-01 C ! 1.9E+02 C ! 2.1E+01 C ! 
URANIUM (SOLUBLE SALTS) 3.00E-03 I 1.1E+02 N 1.1E+01 N 4.1E+OO N 6.1E+03 N 2.3E+02 N 

VANADIUM 7440622 7.00E-03 H 2.6E+02 N 2.6E+01 N 9.5E+OO N 1.4E+04 N 5.5E+02 N 

VANADIUM PENTOXIDE 1314621 9.00E-03 I 3.3E+02 N 3.3E+01 N 1.2E+01 N 1.8E+04 N 7.0E+02 N 

VANADIUM SULFATE 16785812 2.00E-02 H 7.3E+02 N 7.3E+01 N 2.7E+01 N 4.1E+04 N 1.6E+03 N 

VINCLOZOLIN 50471448 2.50E-02 I 9.1E+02 N 9.1E+01 N 3.4E+01 N 5.1E+04 N 2.0E+03 N 

VINYL ACETATE 108054 1.00E+OO H 5.71E-02 I y 4.1E+02 N 2.1E+02 N 1.4E+03 N 2.0E+06 N 7.8E+04 N 

VINYL CHLORIDE 75014 1.90E+OO H 3.00E-01 H y 1.9E-02 C 2.1E-02 C 1.7E-03 C 3.0E+OO C 3.4E-01 C 

WARFARIN '- 81812 3.00E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

M-XYLENE 108383 2.00E+OO H y 1.2E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

0-XYLENE 95476 2.00E+OO H y 1.2E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

P-XYLENE 106423 y 

XYLENES 1330207 2.00E+OO I y 1.2E+04 N 7.3E+03 N 2.7E+03 N 4.1E+06 N 1.6E+05 N 

ZINC 7440666 3.00E-01 I 1.1E+04 N 1.1E+03 N 4.1E+02 N 6.1E+05 N 2.3E+04 N 

ZINC PHOSPHIDE 1314847 3E-04 I 1.1E+01 N 1.1E+OO N 4.1E-01 N 6.1E+02 N 2.3E+01 N 

ZINEB 12122677 5E-02 I 1.8E+03 N 1.8E+02 N 6.8E+01 N 1.0E+05 N 3.9E+03 N 



EPA Region Ill RBC Table 10/7/1999 11 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 lOAF 20 
Chemical CAS mg/kg mg/kg 

ACETALDEHYDE 75070 3.8E-04 7. 7E-03 C 

ACETOCHLOR 34256821 

ACETONE 67641 1.2E-01 2.5E+OO N 

ACETONITRILE 75058 2.9E-02 5.8E-01 N 

ACETOPHENONE 98862 1.1E-05 2.2E-04 N 

ACROLEIN 107028 1.0E-05 2.0E-04 N 

ACRYLAMIDE 79061 3.7E-06 7.4E-05 C 

ACRYLONITRILE 107131 7.4E-06 1.5E-04 C 

ALACHLOR 15972608 3.5E-04 7.0E-03 C 

ALAR 1596845 

ALDICARB 116063 1.0E-02 2.1E-01 N 

ALDICARB SULFONE 1646884 7.5E-03 1.5E-01 N 

ALDRIN 309002 3.8E-04 7.7E-03 C 

ALUMINUM 7429905 

AMINODINITROTOLUENES 

4-AMINOPYRIDINE 504245 

AMMONIA 7664417 

ANILINE 62533 6.8E-03 1.4E-01 C 

ANTIMONY 7440360 6.6E-01 1.3E+01 N 

ANTIMONY PENTOXIDE 1314609 

ANTIMONY TETROXIDE 1332816 

ANTIMONY TRIOXIDE 1309644 

ARSENIC 7440382 1.3E-03 2.6E-02 C 

ARSINE 7784421 

ASSURE 76578148 

ATRAZINE 1912249 4.4E-04 8.8E-03 C 

AZOBENZENE 103333 1.8E-03 3.5E-02 C 

BARIUM 7440393 1.1E+02 2.1E+03 N 

BAYGON 114261 

BAYTHROID 68359375 

BENTAZON 25057890 

BENZALDEHYDE 100527 

BENZENE 71432 1.0E-04 2.1 E-03 C 

BENZENETHIOL 108985 

BENZIDINE 92875 

BENZOIC ACID 65850 

BENZYL ALCOHOL 100516 4.4E+OO 8.8E+01 N 

BENZYL CHLORIDE 100447 1.9E-05 3.7E-04 C 

BERYLLIUM 7440417 5.8E+01 1.2E+03 N 

BIPHENYL 92524 4.8E+OO 9.6E+01 N 

BIS(2-CHLOROETHYL)ETHER 111444 2.2E-06 4.4E-05 C 

BIS(2-CHLOROISOPROPYL)ETHER 108601 8.4E-05 1. 7E-03 C 

BIS(CHLOROMETHYL)ETHER 542881 9.7E-09 1.9E-07 C 

BIS(2-ETHYLHEXYL)PHTHALA TE 117817 1.4E+02 2.9E+03 C 

BORON 7440428 



EPA Region Ill RBC Table 10/7/1999 12 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

DAF 1 IDAF 20 
Chemical CAS mg/kg mg/kg 

BROMODICHLOROMETHANE 75274 5.4E-05 1.1 E-03 C 

BROMOETHENE 593602 5.4E-05 1.1 E-03 C 

BROMOFORM 75252 2.0E-01 4.1 E+OO C 

BROMOMETHANE 74839 2.1 E-03 4.1 E-02 N 

BROMOPHOS 2104963 

1 ,3-BUTADIENE 106990 3.9E-06 7.8E-05 C 

1-BUTANOL 71363 7.8E-01 1.6E+01 N 

BUTYLBENZYLPHTHALATE 85687 8.4E+02 1. 7E+04 N 

BUTYLATE 2008415 

N-BUTYLBENZENE 104518 

SEC-BUTYLBENZENE 135988 

TERT-BUTYLBENZENE 98066 
**CADMIUM-WATER 7440439 1.4E+OO 2. 7E+01 N 

**CADMIUM-FOOD 7440439 2.7E+OO 5.5E+01 N 

CAPROLACTAM 105602 
CARBARYL 63252 1.5E+OO 3.0E+01 N 
CARBON DISULFIDE 75150 9.5E-01 1.9E+01 N 

CARBON TETRACHLORIDE 56235 1.1E-04 2.1E-03 C 

CARBOSULFAN 55285148 

CHLORAL 75876 

CHLORANIL 118752 

CHLORDANE 57749 4.6E-02 9.2E-01 C 

**CHLORINE 7782505 

CHLORINE DIOXIDE 10049044 

CHLOROACETIC ACID 79118 

4-CHLOROANILINE 106478 4.8E-02 9.7E-01 N 

CHLOROBENZENE 108907 4.0E-02 8.0E-01 N 

CHLOROBENZILA TE 510156 1.3E-03 2.7E-02 C 

P-CHLOROBENZOIC ACID 74113 

2-CHLOR0-1 ,3-BUTADIENE 126998 6.0E-03 1.2E-01 N 

1-CHLOROBUTANE 109693 1.0E+OO 2.0E+01 N 

1-CHLOR0-1 , 1-DIFLUOROETHANE 75683 7.0E+01 1.4E+03 N 

CHLORODIFLUOROMETHANE 75456 7.0E+01 1.4E+03 N 

CHLOROETHANE 75003 9.6E-04 1.9E-02 C 

CHLOROFORM 67663 4.5E-05 8.9E-04 C 

CHLOROMETHANE 74873 5.2E-04 1.0E-02 C 

4-CHLOR0-2-METHYLANILINE 95692 

BETA-CHLORONAPHTHALENE 91587 1.6E+OO 3.2E+01 N 

0-CHLORONITROBENZENE 88733 

P-CHLORONITROBENZENE 100005 

2-CHLOROPHENOL 95578 

2-CHLOROPROPANE 75296 6.6E-02 1.3E+OO N 

0-CHLOROTOLUENE 95498 6.5E-02 1.3E+OO N 

CHLORPYRIFOS 2921882 3.2E+OO 6.3E+01 N 

CHLORPYRIFOS-METHYL 5598130 
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Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 = other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 1
1

DAF 20 
Chemical CAS mg/kg mg/kg 

CHROMIUM Ill 16065831 9.9E+07 2.0E+09 N 

CHROMIUM VI 18540299 2.1 E+OO 4.2E+01 N 

COBALT 7440484 

COKE OVEN EMISSIONS (COAL TAR) 8007452 

COPPER 7440508 5.3E+02 1.1 E+04 N 

CROTONALDEHYDE 123739 1.5E-05 3.1 E-04 C 

CUM ENE 98828 3.2E+OO 6.4E+01 N 

CYANIDE (FREE) 57125 7.4E+OO 1.5E+02 N 

CALCIUM CYANIDE 592018 

COPPER CYANIDE 544923 

CYANAZINE 21725462 2.6E-05 5.3E-04 C 

CYANOGEN 460195 

CYANOGEN BROMIDE 506683 

CYANOGEN CHLORIDE 506774 

HYDROGEN CYANIDE 74908 1.1 E-01 2.2E+OO N 

POTASSIUM CYANIDE 151508 

POTASSIUM SILVER CYANIDE 506616 

SILVER CYANIDE 506649 3.1 E+01 6.2E+02 N 

SODIUM CYANIDE 143339 

**THIOCYANATE 

ZINC CYANIDE 557211 1.1 E+02 2.3E+03 N 

CYCLOHEXANONE 108941 6.1 E+01 1.2E+03 N 

CYHALOTHRIN/KARA TE 68085858 

CYPERMETHRIN 52315078 

DACTHAL 1861321 

DALAPON 75990 3.5E-01 7.1 E+OO N 

DOD 72548 5.6E-01 1.1 E+01 C 

ODE 72559 1.8E+OO 3.5E+01 C 

DDT 50293 5.8E-02 1.2E+OO C 

DIAZINON 333415 2.1 E-02 4.3E-01 N 

DIBENZOFURAN 132649 3.8E-01 7.7E+OO N 

1 ,4-DI BROMOBENZENE 106376 

DIBROMOCHLOROMETHANE 124481 4.1E-05 8.3E-04 C 

1,2-DIBROM0-3-CHLOROPROPANE 96128 4.4E-05 8.7E-04 C 

1,2-DIBROMOETHANE 106934 4.3E-07 8.5E-06 C 

DIBUTYLPHTHALA TE 84742 2.5E+02 5.0E+03 N 

DICAMBA 1918009 2.2E-01 4.5E+OO N 

**1,2-DICHLOROBENZENE 95501 4.6E-01 9.3E+OO N 

1,3-DICHLOROBENZENE 541731 4.4E-03 8. 7E-02 N 

1 A-DICHLOROBENZENE 106467 3.6E-04 7.1E-03C 

3,3'-DICHLOROBENZIDINE 91941 2.5E-04 4.9E-03 C 

1,4-DICHLOR0-2-BUTENE 764410 4.0E-07 8.0E-06 C 

DICHLORODIFLUOROMETHANE 75718 5.5E-01 1.1 E+01 N 

1,1-DICHLOROETHANE 75343 2.3E-01 4.5E+OO N 

1,2-DICHLOROETHANE 107062 5.2E-05 1.0E-03 C 
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Sources: I- IRIS H- HEAST A- HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil , for groundwater mig 

OAF 1 'OAF 20 
Chemical CAS mg/kg mg/kg 

1,1-DICHLOROETHENE 75354 1.8E-05 3.6E-04 C 

CIS-1,2-DICHLOROETHENE 156592 1.7E-02 3.5E-01 N 

TRANS-1 ,2-DICHLOROETHENE 156605 4.1E-02 8.2E-01 N 
TOTAL 1,2-DICHLOROETHENE 540590 1.9E-02 3.7E-01 N 

2,4-DICHLOROPHENOL 120832 6.0E-02 1.2E+OO N 

2,4-D 94757 4.5E-01 9.0E+OO N 

4-(2,4-DICHLOROPHENOXY)BUTYRIC ACID 94826 

1,2-DICHLOROPROPANE 78875 1.0E-04 2.1E-03 C 

2,3-DICHLOROPROPANOL 616239 

1,3-DICHLOROPROPENE 542756 2.7E-05 5.5E-04 C 

DICHLORVOS 62737 5.5E-05 1.1E-03 C 

DICOFOL 115322 9.3E-04 1.9E-02 C 

DICYCLOPENTADIENE 77736 

DIELDRIN 60571 1.1E-04 2.2E-03 C 
DIESEL EMISSIONS 

DIETHYLPHTHALA TE 84662 2.3E+01 4.5E+02 N 

DIETHYLENE GLYCOL, MONOBUTYL ETHER 112345 

DIETHYLENE GLYCOL, MONOETHYL ETHER 111900 
01(2-ETHYLHEXYL)ADIPATE 103231 

Dl ETHYLSTI LBESTROL 56531 

DIFENZOQUAT (AVENGE) 43222486 

1,1-DIFLUOROETHANE 75376 

DIISOPROPYL METHYLPHOSPHONATE (DIMP) 1445756 

3,3'-DIMETHOXYBENZIDINE 119904 

DIMETHYLAMINE 124403 8.5E-06 1. 7E-04 N 
2,4-DIMETHYLANILINE HYDROCHLORIDE 21436964 

2,4-DIMETHYLANILINE 95681 

N,N-DIMETHYLANILINE 121697 

3,3'-DIMETHYLBENZIDINE 119937 

1,1-DIMETHYLHYDRAZINE 57147 

1,2-DIMETHYLHYDRAZINE 540738 

2,4-DIMETHYLPHENOL 105679 3.4E-01 6.7E+OO N 
2,6-DIMETHYLPHENOL 576261 

3,4-DIMETHYLPHENOL 95658 

DIMETHYLPHTHALA TE 131113 

1,2-DINITROBENZENE 528290 

1 ,3-DINITROBENZENE 99650 1.8E-03 3.7E-02 N 
1,4-DINITROBENZENE 100254 

4,6-DINITR0-0-CYCLOHEXYL PHENOL 131895 

4,6-DINITR0-2-METHYLPHENOL 534521 

2,4-DINITROPHENOL 51285 

DINITROTOLUENE MIX 

2,4-DINITROTOLUENE 121142 2.9E-02 5.7E-01 N 

2,6-DINITROTOLUENE 606202 1.2E-02 2.5E-01 N 

DINOSEB 88857 8.7E-03 1.7E-01 N 
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Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 lOAF 20 
Chemical CAS mg/kg mg/kg 

DIOCTYLPHTHALA TE 117840 1.2E+05 2.4E+06 N 

1,4-DIOXANE 123911 1.3E-03 2.6E-02 C 

DIPHENYLAMINE 122394 1.3E+OO 2.5E+01 N 

1,2-DIPHENYLHYDRAZINE 122667 1.3E-04 2.5E-03 C 

DIQUAT 85007 1.7E-02 3.3E-01 N 

DISULFOTON 298044 3.2E-03 6.4E-02 N 

1 ,4-DITHIANE 505293 

DIU RON 330541 5.8E-02 1.2E+OO N 

ENDOSULFAN 115297 9.8E-01 2.0E+01 N 

EN ORIN 72208 2.7E-01 5.4E+OO N 

EPICHLOROHYDRIN 106898 4.2E-04 8.4E-03 N 

ETHION 563122 3.2E-01 6.4E+OO N 

2-ETHOXYETHANOL 110805 3.3E+OO 6.5E+01 N 

ETHYL ACETATE 141786 1.7E+OO 3.5E+01 N 

ETHYLBENZENE 100414 7.5E-01 1.5E+01 N 

ETHYLENE DIAMINE 107153 

ETHYLENE GLYCOL 107211 1.5E+01 3.0E+02 N 

ETHYLENE GLYCOL, MONOBUTYL ETHER 111762 

ETHYLENE OXIDE 75218 4.8E-06 9.5E-05 C 

ETHYLENE THIOUREA 96457 

ETHYL ETHER 60297 4.2E-01 8.5E+OO N 

ETHYL METHACRYLATE 97632 1.0E+OO 2.1E+01 N 

FENAMIPHOS 22224926 7.8E-03 1.6E-01 N 

FLUOMETURON 2164172 

FLUORINE 7782414 

FOMESAFEN 72178020 

FONOFOS 944229 1.8E-01 3.5E+OO N 

FORMALDEHYDE 50000 1.5E+OO 3.0E+01 N 

FORMIC ACID 64186 

FURAN 110009 1.5E-03 3.0E-02 N 

FURAZOLIDONE 67458 

FURFURAL 98011 2.3E-02 4.6E-01 N 

GL YCIDALDEHYDE 765344 

GLYPHOSATE 1071836 2.6E+01 5.3E+02 N 

HEPTACHLOR 76448 4.2E-02 8.4E-01 C 

HEPTACHLOR EPOXIDE 1024573 1.2E-03 2.5E-02 C 

HEXABROMOBENZENE 87821 

HEXACHLOROBENZENE 118741 2.6E-03 5.2E-02 C 

HEXACHLOROBUTADIENE 87683 9.2E-02 1.8E+OO C 

ALPHA-HCH 319846 4.5E-05 8.9E-04 C 

BETA-HCH 319857 1.6E-04 3.1E-03 C 

GAMMA-HCH (LINDANE) 58899 2.2E-04 4.3E-03 C 

TECHNICAL HCH 608731 

HEXACHLOROCYCLOPENTADIENE 77474 1.0E+02 2.0E+03 N 

HEXACHLORODIBENZODIOXIN MIX 19408743 
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Sources: I= IRIS H- HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 = other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 IIDAF 20 
Chemical CAS mg/kg mg/kg 

HEXACHLOROETHANE 67721 1.8E-02 3.6E-01 C 

HEXACHLOROPHENE 70304 1.0E+02 2.0E+03 N 

1,6-HEXAMETHYLENE DIISOCYANATE 822060 

HEXANE 110543 6.9E-01 1.4E+01 N 

2-HEXANONE 591786 

HEXAZINONE 51235042 

HMX 2691410 

HYDRAZINE 302012 

HYDROGEN CHLORIDE 7647010 

HYDROGEN SULFIDE 7783064 
HYDROQUINONE 123319 
IRON 7439896 
ISOBUTANOL 78831 5.9E-01 1.2E+01 N 

ISOPHORONE 78591 2.1 E-02 4.1 E-01 C 

ISOPROPALIN 33820530 

ISOPROPYL METHYL PHOSPHONIC ACID 1832548 

TETRAETHYLLEAD 78002 4.6E-05 9.2E-04 N 

LITHIUM 7439932 

MALATHION 121755 4.0E-01 8.1E+OO N 
MALEIC ANHYDRIDE 108316 

MANGANESE-NONFOOD 7439965 4.8E+01 9.5E+02 N 

MANGANESE-FOOD 7439965 3.3E+02 6.7E+03 N 
MEPHOSFOLAN 950107 

MEPIQUAT CHLORIDE 24307264 

MERCURIC CHLORIDE 7487947 

MERCURY (INORGANIC) 7439976 

METHYLMERCURY 22967926 

METHACRYLONITRILE 126987 2.1 E-04 4.2E-03 N 

METHANOL 67561 3.8E+OO 7.5E+01 N 

METHIDATHION 950378 

METHOXYCHLOR 72435 1.5E+01 3.1 E+02 N 

METHYL ACETATE 79209 1.2E+OO 2.5E+01 N 
METHYL ACRYLATE 96333 5.0E-01 1.0E+01 N 
2-M ETHYLAN ILl N E 95534 2.8E-04 5.7E-03 C 

4-(2-METHYL-4-CHLOROPHENOXY) BUTYRIC ACID 94815 

2-METHYL-4-CHLOROPHENOXYACETIC ACID (MCPA) 94746 

2-(2-METHYL-4-CHLOROPHENOXY)PROPIONIC ACID (MCPP) 93652 

METHYLCYCLOHEXANE 108872 
METHYLENE BROMIDE 74953 1.5E-02 3.0E-01 N 

METHYLENE CHLORIDE 75092 9.5E-04 1.9E-02 C 

4,4'-METHYLENE BIS(2-CHLOROANILINE) 101144 

4,4'-METHYLENE BIS(N,N'-DIMETHYL)ANILINE 101611 

4,4'-METHYLENEDIPHENYL ISOCYANATE 101688 

METHYL ETHYL KETONE (2-BUTANONE) 78933 4.0E-01 7.9E+OO N 

METHYL HYDRAZINE 60344 
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Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

DAF 1 IDAF 20 
Chemical CAS mg/kg mg/kg 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 108101 6.5E-02 1.3E+OO N 

METHYL METHACRYLATE 80626 3.2E-01 6.5E+OO N 

2-METHYL-5-NITROANILINE 99558 

METHYL PARATHION 298000 4.3E-03 8.5E-02 N 

2-METHYLPHENOL 95487 

3-METHYLPHENOL 108394 

4-METHYLPHENOL 106445 

METHYLSTYRENE MIX 25013154 5.1 E-02 1.0E+OO N 

ALPHA-METHYLSTYRENE 98839 4.0E-01 7.9E+OO N 

METHYL TERT-BUTYL ETHER 1634044 1.4E+OO 2.8E+01 N 

METOLACHLOR (DUAL) 51218452 

MIREX 2385855 

MOLYBDENUM 7439987 

MONOCHLORAMINE 10599903 

NALED 300765 

NICKEL REFINERY DUST 

NICKEL 7440020 

NITRATE 14797558 

NITRIC OXIDE 10102439 

NITRITE 14797650 

2-NITROANILINE 88744 

NITROBENZENE 98953 1.2E-03 2.3E-02 N 
NITROFURANTOIN 67209 

NITROFURAZONE 59870 

NITROGEN DIOXIDE 10102440 

NITROGLYCERIN 55630 

4-NITROPHENOL 100027 8.7E-02 1.7E+OO N 

2-NITROPROPANE 79469 3.2E-07 6.4E-06 C 

N-NITROSO-DI-N-BUTYLAMINE 924163 1.4E-06 2.7E-05 C 

N-NITROSODIETHANOLAMINE 1116547 

N-NITROSODIETHYLAMINE 55185 1.1E-07 2.3E-06 C 

N-NITROSODIMETHYLAMINE 62759 2.8E-07 5.7E-06 C 

N-NITROSODIPHENYLAMINE 86306 3.8E-02 7.6E-01 C 

N-NITROSODIPROPYLAMINE 621647 2.4E-06 4.7E-05 C 

N-NITROSO-N-ETHYLUREA 759739 

N-NITROSO-N-METHYLETHYLAMINE 10595956 

N-NITROSOPYRROLIDINE 930552 

M-NITROTOLUENE 99081 

0-NITROTOLUENE 88722 

P-NITROTOLUENE 99990 

NUSTAR 85509199 

ORYZALIN 19044883 

OXADIAZON 19666309 

OXAMYL 23135220 1.9E-01 3.8E+OO N 

OXYFLUORFEN 42874033 



EPA Region Ill RBC Table 10/7/1999 18 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 = other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 IIDAF 20 
Chemical CAS mg/kg mg/kg 

PARAQUAT DICHLORIDE 1910425 

PARATHION 56382 5.0E-01 1.0E+01 N 

PENTACHLOROBENZENE 608935 1.0E+OO 2.0E+01 N 

PENTACHLORONITROBENZENE 82688 4.1 E-03 8.2E-02 C 

PENTACHLOROPHENOL 87865 

PERMETHRIN 52645531 1.2E+02 2.4E+03 N 

PHENOL 108952 6.7E+OO 1.3E+02 N 

M-PHENYLENEDIAMINE 108452 4.9E-02 9.8E-01 N 

0-PHENYLENEDIAMINE 95545 

P-PHENYLENEDIAMINE 106503 

2-PHENYLPHENOL 90437 

PHOSPHINE 7803512 

PHOSPHORIC ACID 7664382 

PHOSPHORUS (WHITE) 7723140 

P-PHTHALIC ACID 100210 

PHTHALIC ANHYDRIDE 85449 2.6E+01 5.2E+02 N 

POLYBROMINATED BIPHENYLS 

POLYCHLORINATED BIPHENYLS 1336363 2.1 E-02 4.1 E-01 C 

AROCLOR-1016 12674112 2.1 E-01 4.2E+OO C 

AROCLOR-1221 11104282 

AROCLOR-1232 11141165 

AROCLOR-1242 53469219 

AROCLOR-1248 12672296 

AROCLOR-1254 11097691 5.4E-02 1.1 E+OO C 

AROCLOR-1260 11096825 

POLYCHLORINATED TERPHENYLS 61788338 

POLYNUCLEAR AROMATIC HYDROCARBONS: 

ACENAPHTHENE 83329 5.2E+OO 1.0E+02 N 

ANTHRACENE 120127 2.3E+01 4.7E+02 N 

BENZ[A]ANTHRACENE 56553 7.3E-02 1.5E+OO C 

BENZO[B]FLUORANTHENE 205992 2.3E-01 4.5E+OO C 

BENZO[K]FLUORANTHENE 207089 2.3E+OO 4.5E+01 C 

BENZO[A]PYRENE 50328 1.9E-02 3.7E-01 C 

CARBAZOLE 86748 2.3E-02 4.7E-01 C 

CHRYSENE 218019 7.3E+OO 1.5E+02 C 

DIBENZ[A,H]ANTHRACENE 53703 7.0E-02 1.4E+OO C 

DIBENZOFURAN 132649 3.8E-01 7. 7E+OO N 

FLUORANTHENE 206440 3.1 E+02 6.3E+03 N 

FLUORENE 86737 6.8E+OO 1.4E+02 N 

INDEN0[1 ,2,3-C,D]PYRENE 193395 6.4E-01 1.3E+01 C 

2-METHYLNAPHTHALENE 91576 1.1 E+OO 2.2E+01 N 

NAPHTHALENE 91203 7.7E-03 1.5E-01 N 

PYRENE 129000 3.4E+01 6.8E+02 N 

PROMETON 1610180 

PROMETRYN 7287196 



EPA Region Ill RBC Table 10/7/1999 19 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 'OAF 20 
Chemical CAS mg/kg mg/kg 

PROPACHLOR 1918167 

PROPANIL 709988 

PROPARGITE 2312358 

N-PROPYLBENZENE 3.6E-01 7.1 E+OO N 

PROPYLENE GLYCOL 57556 

PROPYLENE GLYCOL, MONO ETHYL ETHER 52125538 

PROPYLENE GLYCOL, MONOMETHYL ETHER 107982 

PURSUIT 81335775 

PYRIDINE 110861 

QUINOLINE 91225 

RDX 121824 

RESMETHRIN 10453868 

RONNEL 299843 

ROTENONE 83794 

SELENIOUS ACID 7783008 

SELENIUM 7782492 9.5E-01 1.9E+01 N 

SILVER 7440224 1.6E+OO 3.1 E+01 N 

SIMAZINE 122349 1. 7E-04 3.3E-03 C 

SODIUM AZIDE 26628228 

SODIUM DIETHYLDITHIOCARBAMATE 148185 

STRONTIUM, STABLE 7440246 7.7E+02 1.5E+04 N 

STRYCHNINE 57249 8.3E-03 1.7E-01 N 

STYRENE 100425 2.9E+OO 5. 7E+01 N 

2,3, 7,8-TETRACHLORODI BENZODIOXI N 1746016 4.3E-07 8.6E-06 C 

1 ,2,4,5-TETRACHLOROBENZENE 95943 3.3E-02 6.6E-01 N 

1,1, 1 ,2-TETRACHLOROETHANE 630206 2.0E-04 4.0E-03 C 

1,1 ,2,2-TETRACHLOROETHANE 79345 3.4E-05 6.8E-04 C 

TETRACHLOROETHENE 127184 2.4E-03 4.8E-02 C 

2,3,4,6-TETRACHLOROPHENOL 58902 

P,A,A,A-TETRACHLOROTOLUENE 5216251 

1,1, 1 ,2-TETRAFLUOROETHANE 811972 

**TETRAHYDROFURAN 109999 

TETRYL 479458 

THALLIC OXIDE 1314325 

THALLIUM 7440280 1.8E-01 3.6E+OO N 

THALLIUM ACETATE 563688 

THALLIUM CARBONATE 6533739 

THALLIUM CHLORIDE 7791120 

THALLIUM NITRATE 10102451 

THALLIUM SULFATE (2:1) 7446186 

THIOBENCARB 28249776 

TIN 7440315 



EPA Region Ill RBC Table 10/7/1999 20 
Sources: I= IRIS H = HEAST A= HEAST Alternate W =Withdrawn from IRI BC-c 

E = EPA-NCEA provisional value 0 =other Region Ill SSLs 

Soil, for groundwater mig 

OAF 1 ~~AF 20 
Chemical CAS mg/kg mg/kg 

TITANIUM 7440326 

TITANIUM DIOXIDE 13463677 

TOLUENE 108883 4.4E-01 8.8E+OO N 

TOLUENE-2,4-DIAMINE 95807 

TOLUENE-2,5-DIAMINE 95705 

TOLU EN E-2, 6-DIAM IN E 823405 

P-TOLUIDINE 106490 3.0E-04 5.9E-03 C 

TOXAPHENE 8001352 3.1E-02 6.3E-01 C 

1,2,4-TRI BROMOBENZENE 615543 

TRIBUTYL TIN OXIDE 56359 

2,4,6-TRICHLOROANI LINE 634935 

1,2,4-TRICHLOROBENZENE 120821 3.8E-01 7.5E+OO N 

1,1,1-TRICHLOROETHANE 71556 5.1 E-01 1.0E+01 N 

1,1,2-TRICHLOROETHANE 79005 3.9E-05 7.8E-04 C 

TRICHLOROETHENE 79016 7.7E-04 1.5E-02 C 

TRICHLOROFLUOROMETHANE 75694 1.1E+OO 2.3E+01 N 

2,4,5-TRICHLOROPHENOL 95954 

2,4,6-TRICHLOROPHENOL 88062 

2,4,5-T 93765 9.8E-02 2.0E+OO N 

2-(2,4,5-TRICHLOROPHENOXY)PROPIONIC ACID 93721 1.1E+OO 2.1E+01 N 

1,1,2-TRICHLOROPROPANE 598776 1.2E-02 2.5E-01 N 

1,2,3-TRICHLOROPROPANE 96184 5.2E-07 1.0E-05 C 

1,2,3-TRICHLOROPROPENE 96195 1.2E-02 2.5E-01 N 

1,1,2-TRICHLOR0-1,2,2-TRIFLUOROETHANE 76131 1.2E+02 2.3E+03 N 

1,2,4-TRIMETHYLBENZENE 95636 

1,3,5-TRIMETHYLBENZENE 108678 

TRIMETHYL PHOSPHATE 512561 

1,3,5-TRINITROBENZENE 99354 

2,4,6-TRINITROTOLUENE 118967 

URANIUM (SOLUBLE SALTS) 

VANADIUM 7440622 2.6E+02 5.1 E+03 N 

VANADIUM PENTOXIDE 1314621 

VANADIUM SULFATE 16785812 

VINCLOZOLIN 50471448 

VINYL ACETATE 108054 8. 7E-02 1. 7E+OO N 

VINYL CHLORIDE 75014 7.9E-06 1.6E-04 C 

WARFARIN 
,. 

81812 2.2E-02 4.4E-01 N 

M-XYLENE 108383 1.3E+01 2.5E+02 N 

0-XYLENE 95476 1.1 E+01 2.3E+02 N 

P-XYLENE 106423 

XYLENES 1330207 8.5E+OO 1.7E+02 N 

ZINC 7440666 6.8E+02 1.4E+04 N 

ZINC PHOSPHIDE 1314847 

ZINEB 12122677 



I fA 
ARCAD1S 

GERAGHTY&MILLER 
SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.00\'- Task ooop \l Page -- of r ---
Site· Location Sloss Industries, Birmingham, Alabama Location Name ""~ -J -g Coded/ _......;,_..;;...;;._..110...111.__ ____ _ 

Sample I.D. ,\0'-~' -6,- \'-J -'SLoa~4i ReplicateN __ o. _____________ _ 

Date '- /1..\/99 Time of Sampling: Begin \'-\.3.5 End \ 5 eo 
Weather 

Site Description 

SAMPLING DATA 
Collection Method SplitSPDDA Samf3ler ~ ... ,...\a.s' s\ w '='~\ ~ Seoo~' 

Depth Moisture Content -------------------
Color -----~c~~~~~d~;s~b~k~rc~w~~~-------Odor -~~~o~o~~~·~'----------
Description 

ANALYSES REQUIRED 

(6010, 7060, 7471, 7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 Encore ™ Samplers, 1 X 4oz (% Moisture) 

2X4 oz 

1 X4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Sisdlog.xls 



fA 
ARCADIS 

GERAGHTY&MILLER 
SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.00\\.t Task ooop n Page -- of I ---
Site· Location Sloss Industries, Birmingham, Alabama Location Name "'~ • ~ '\ 

-------------~----~-~---=c-odTe~a~/-- ---~~~-----------

Sample I.D. 

Date l.. ·n. \/99 

Weather 

Site Description 

ReplicateN __ o. __________________________ __ 

Time of Sampling: 

. \_ •\J.· 
m~'o 'Ov., ,,...... 

) 

SAMPLING DATA 

Begin \5\S . -End \~oo 

Collection Method Splttspooii 98fflpler S\ o.\"\£ !.~ S\ u..\ @,bot~\ · -' Seoo,.. 

Depth Moisture Content -------------------------------
Color ----------~~~\~~~~~$~~~0~(-~--~------------0dor --------~~-~_o __ ~-'~r ____________ ___ 
Description c..\ 

ANALYSES REQUIRED 

(6010, 7060, 7471,7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 EncoreTM Samplers, 1 X 4oz (%Moisture) 

2X4 oz 

1 X4 oz 

Remarks Non voc•s were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Sisdlog.xls 



·~ 

ARCADIS 
GERAGHTY&MILLER 

SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.00\~ Task 000,0\\ Page -- of 

Site· Location Sloss Industries, Birmingham, Alabama Location Name C!'v.J ·"\ o 
--------------~--~~~------~c~oa~e-a~/-- -~~~------------

Sample I.D. ReplicateN __ o. _________________ _ 

Date \, I'-1/99 Time of Sampling: .... -Begin .. \~\0 End \to3o 

Weather 

Site Description 

SAMPLING DATA 
Collection Method SJ31itsJ300R San1pler <f\a\"\.t..•s ~t..L\ @,o~\ -t Se••~ 

Depth Moisture Content --------------------------------------
Color ----------~m~o~~~u~~~\~~~'~L~~~J~,~~~~~~c~4w~~--------Odor --~~~o~o~~~o~f ________ _ 

Description Ct-Ai 

ANALYSES REQUIRED 

(6010, 7060, 7471, 7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 Encore™ Samplers, 1 X 4oz (%Moisture) 

2X4oz 

1 X4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Slsdlog.xls 



~ 
ARCADIS 

GERAGHTY&MILLER 
SOIUSEDIMENT SAMPLING LOG 

Project Number TF000320.00\~ Task 000~\t Page \ of 

Site Location Sloss Industries, Birmingham, Alabama Location Name fl\w • "\\ 
--------------~--~~~-------=c-oa~e~a~,-- -~~--~----------

Sample I.D. Replicate No. ----------------------------
Date -~~fJ.--'1_9_9 ___________________________ Time of Sampling: .. - Begin .. \'=\()O End \"\\ S 

Weather 

Site Description 

SAMPLING DATA 
Collection Method SWi!§paaa SaFftJ=ller <;\.-~\a ~1 s\ u..\ ), 0 ....,\ yJ.. seoo/\ 

Color ¥~,4 "o\~c.~ Odor ___ s~\...:.t=•"~~~....;';;,..;~='.z.ac ______________ _ 

Description \: ""-~\ 0 ,., \ < .. %""e ~:;, :;\, < \ ~ 
1 

\ ;\\\!.. s ,_J. 

ANALYSES REQUIRED 

(6010, 7060, 7471,7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 Encore TM Samplers, 1 X 4oz (% Moisture) 

2X4 oz 

1 X 4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Slsdlog.xls 



~ 
ARCADIS 

GERAGHTY&MILLER 
SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.00\\. Task ooop \\ Page -- of 

Site· Location Sloss Industries, Birmingham, Alabama Location Name tl\ w- "\ ~ 
--------------~--~~~-------=c-oa~e~a~,-- ---~~------------

Replicate No. Sample I.D. 

Date ~ /}V99 
-----------------------------

Time of Sampling:- Begin ~~5 End \'1 e.S 

Weather ~\c.. 10's 

Site Description 

SAMPLING DATA 
Collection Method SplitspN~R eQFRJMer S\ ~,..\a..$, -s\ul 'ocwl ~ ~\> 0 Ill' 

Depth tJ \~ Moisture Content 
----~.~~-----------------------------

Color \f~' S~ \,\-.c..\(. Odor ____ C\_o_- _~:...::d..~tll.!f ________________ _ 

Description \\~~oN.. \ro-%a-lJ>\s w\ <.\~ 
1 

\',\\\t._ S!.)yl 

ANALYSES REQUIRED 

(6010, 7060, 7471, 7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (8260B) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 Encore™ Samplers, 1 X 4oz (%Moisture) 

2X4oz 

1 X4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Sisdlog.xls 



~ 
ARCADIS 

GERAGHTY&MILLER 
SOIUSEDIMENT SAMPLING LOG 

Project Number TF000320.00~\o Task OOOV \l Page -- of 

Site· Location Sloss Industries, Birmingham, Alabama Location Name C'l\ w .. "'\ !> 
------~-,--------~--~--~------~c-od~e~a~/-- -~~--------------

<\~0\oJJl\' - 61-'lW- SL00\{1 ReplicateN _o_. ____________ _ Sample I.D. 

Date (, I '1/99 Time of Sampling: . Begin \":t:,S_ End \~'\ ~ 

Weather " ( ( 'i>O S 

Site Description ~.~\... crt f;,"'\f o,cb f\«t\1 clr~f \t ~ 

~!. SAMPLING DATA 
Collection Method SJ!Ifts~een Sa~ pier ~,,..\t..!J$ 5\tg.,\ :S~ooJ\ Mel \o~ \ 

Depth t.J \ A Moisture Content 
--~~\~-------------------------------

Color ----------X~:..::w=-"=--~~~1-=~~---------------------Odor l\O () Aol 

Description \~Ma. ro~ ~··~ w\ <.\~ 

ANALYSES REQUIRED CONTAINER DESCRIPTION 

(6010, 7060,7471,7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

From 
Lab X or G&M 

Plastic wide mouth 

2 Encore ™ Samplers, 1 X 4oz (% Moisture) 

2X4 oz 

1 X 4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Sisdlog.xls 



fA 
ARCADIS 

GERAGHTY&MILLER 
SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.00 \\o Task 000~ \\ Page of --
Site Location Sloss Industries, Birmingham, Alabama Location Name ~VJ ''-' "1 

------------------~~---------=c-od~e~a~,-- ---~~~----------

sample I. D. ~. '()\o?. \ - 6"t .... 1.'!.> .... '5.c..oplld. 0: ReplicateN __ o. ___________________ _ 
~ ~yt'< 

Date t. /?..\/99 - \'-'\\~ Time of Sampling~ Begin \\o~S End \\\0 

Weather ~\c. so's 

Site Description 

SAMPLING DATA 
Collection ~ 1ethod Split5PQOr:l Sa~r ~~~\a.ss S\o...\ ~\ .- Seo•" 

Depth Moisture Content -------------------------------------
Color f f.. cl, ~s'n 'o rmf\ Odor ----L.!I\.:.O....:o::....6.~o (;;.._ ________ _ 

Description tJ t: c a< IW v~ 61f •• t3\.. 

ANALYSES REQUIRED 

(6010, 7060,7471,7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (8260B) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
" From 

Lab X or G&M 

Plastic wide mouth 

2 Encore™ Samplers, 1 X 4oz (%Moisture) 

2X4 oz 

1 X 4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

pro j\tf3 20\Slsdlog. xls 



fA 
ARCADIS 

GERAGHTY&MILLER 
SOIL/SEDIMENT SAMPLING LOG 

Project Number TF000320.oo ''- Task ooott 1\ Page of --
Site· Location Sloss Industries, Birmingham, Alabama Location Name . Ot..o" ~ ... ~ <»..-\~~,., 

Coded/ " 
Sample I.D. <\1\0I."'J.\ -t.1 - \W- 'i>Loo~o 9"""- ReplicateN __ o. ____________ _ 

Date <. /'-l/99 · . '@w\' Time of Sampling: Begin YY?>o End \1"\ 5 

Weather 

Site Description 

SAMPLING DATA 
Collection Method ~ ... r-\.L~s S\ u..\ &oua\ 4'- '5 f OOC"' 

Depth ,... Moisture Content --------------------------------------
Color ------------~c~t~~~J~,~s~~~~~c~cw~A------------Odor --~~~·~o~~~or _____________ _ 
Description -v\ 

ANALYSES REQUIRED 

(6010, 7060, 7471, 7740, 7841) 
Priority Pollutant Metals & Barium 

VOCs (82608) 

SVOCs (8270C) 

Cyanide (901 0/9014) 

CONTAINER DESCRIPTION 
From 

Lab X or G&M 

Plastic wide mouth 

2 Encore TM Samplers, 1 X 4oz (% Moisture) 

2X4oz 

1 X4 oz 

Remarks Non VOC's were composited in stainless steel bowl with stainless steel spoon. 

Sampling Personnel 

proj\tf320\Slsdlog.xls 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET S.W. 

ATLANTA, GEORGIA 30303-8960 

JAN 2 o 2000 

4WD-RCRA 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Charles A Jones 
Director ofEnvironmental Affairs 
Sloss Industries Corporation 
Post office Box 5327 
3500 35th Avenue North 
Birmingham, Alabama 33618 

./ 

SUBJ EPA Approval ofRCRA Facility Investigation (RFI) Investigation Derived Waste 
(IDW) Report for Sloss Industries Corporation, Birmingham, Alabama 
EPA ID Number ALD 000 828 848 

Dear Mr. Jones: 

The purpose of this letter is to respond to the Draft RFI Chemical Manufacturing P /ant 
IDW Report (Volume II) for Sloss Industries Corporation, located in Birmingham, Alabama. This 
document, dated December 21, 1999, was prepared by ARCADIS Geraghty & Miller, Inc. 

Based upon EPA's review, the aforementioned report is hereby approved. 

Please note that two (2) copies of all RFI documents submitted shall be sent to the Region 
4 Project Coordinator at the following address: 

Carlos E. Merizalde 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 

Waste Management Division 
US EPA_ Region 4 

61 Forsyth Street, S.W. 
Atlanta, Georgia 30303 

Internet Address (URL) • http//www.epa.gov 

I 

" 



2 

Also, one (1) copy of all RFI documents shall be sent to ADEM's Hazardous Waste 
Branch at the following address: 

William G. Hardy, Director 
Land Division 

Alabama Department of Environmental Management 
Post Office Box 301463 

Montgomery, Alabama 36130-1463 

Should you have any questions, please contact Mr. Carlos E. Merizalde, of my staff, at 
( 404) 562-8606. 

cc: William G. Hardy, ADEM 

Sincerely, 

Jeffrey T. Pallas, Chief 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 



ARCADIS GERAGHTY&MILLER 

Mr. Carlos Merizalde 
United States Environmental Protection Agency 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Subject: 

Project Status and Proposed Schedule 
Sloss Industries Corporation- Birmingham, Alabama 
EPA I.D. Number ALD 000 828 848 

Dear Mr. Merizalde: 

On behalf of Sloss Industries Corporation (Sloss), ARCADIS Geraghty & Miller is 
providing this schedule summary for your information and planning purposes. The 
summary is divided according to our previous submission milestones for convenience. 

Summary 

Facilitv-Wide Investigation 

Sloss provided a response to comments document dated July 7, 1999. Based upon 
EPA comments, Sloss proposes to finalize this document and place a copy in the local 
1epository. 

Coke Manufacturing Plant 

Sloss provided a response to comments document dated July 7, 1999. 

Land Disposal .Areas 

Sloss provided a response to comments document dated July 7, 1999. An addendum 
to the responses dated November 19, 1999 was provided to EPA to provide additional 
irlformation for your review. 

Biolm>:ical Treatment Facility (BTF) and Sewers 

Sloss provided the draft RFI report dated February 8, 1999 to EPA for review. An 
addendum report dated October 29, 1999 was subsequently provided with additional 
information for your review. 

Our -~f. 
G:~~: j\ 7F 3:20\1-: ·o,mer i0204 j•J 

ARCADIS Geraghty & Miller, Inc. 

14497 North Dale Mabry Hwy. 

Suite 115 

Tampa 

Florida 33618 

Tel813 961 1921 

Fax 813 961 2599 

ENVIRONMENTAL 

Tampa, FL, 

4 February 2000 

Contact: 

Pedro Fierro 

Extension: 

(813) 264-3453 



ARCADIS GERAGHTY&MILLER 

Chemical Manufacturing Plant 

Sloss provided the draft RFI report dated December 21, 1999 to EPA for review. 

Proposed Schedule 

Based upon our understanding of the site and the data available at this time, the draft 
RFI report for the Chemical Manufacturing Plant included a recommendation relative 
to further investigations at the facility. We have proposed that the groundwater 
evaluation requested by the EPA associated with the Facility-Wide RFI which 
recommends installing wells at the Chemical Manufacturing Plant and the Coke Plant 
be combined with the additional assessment of the groundwater conditions at the 
Chemical Plant. This recommendation is based upon the physical proximity of the 
two plants and the ability to optimize the investigative efforts. These activities are 
tentatively scheduled to commence in June 2000. Additional investigations that may 
be required for the Land Disposal Areas and the BTF and Sewers would be 
contemplated for June 2001. 

In the interest of meeting this schedule and expediting the overall process, Sloss 
suggests a meeting between your technical reviewers and ARCADIS Geraghty & 
Miller's technical staff. The goal of this meeting would be to focus on the various 
aspects of the investigative efforts that need to be conducted at the Coke Plant and the 
Chemical Manufacturing Plant. Upon reaching a consensus, Sloss would be prepared 
to implement the schedule suggested above. 

F'iease feel free to contact Mike Griffm, Sloss Industries, or myself at your 
convenience to discuss how we should proceed. 

Sincerely, 

ARCADIS Geraghty & Mill~r. Inc .• 

~,.!-/ 
Associate 

Copies: 

~am G. Hardy.;ADEM 
Mike Griffin 

Our rEf.: 
Tr000320.00 1 5/meri020400 

Page: 
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UNITI:D STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 4 

4WD-RCRA 

Mr. Steve Cobb, Chief 
Hazardous Waste Branch 

ATLANTA FEDERAL CENTER 
61 FORSYTH STREET 

ATLANTA. GEORGIA 30303-8960 

Alabama Department of Environmental .t\1anagement 
P 0. Box 301463 
Montgomery, Alabama 3 613 0-1463 

SUBJ: Conftrmation of Agency Lead for RCRA Corrective Action Facilities in Alabama. 

Dear Mr. Cobb: 

Pursuant to the discussion on Wednesday, February 9, 2000, at the Alabama annual 
review, the Environmental Protection Agency (EPA) Region 4 and Alabama Department of 
Environmental Management (ADEM) have agreed that the following Government Performance 
Results Act (GPRA) Corrective Action facilities will become and/or remain ADEM lead facilities 
for all corrective action: 

Gulf States Steel 
Koppers Industries 
Stallworth Timber 
USX Corporation 

ALD004014973 
ALD000771949 
ALD058223371 
ALD002904506 

EPA has and will retain the lead on the following GPRA Corrective Action facilities: 

Sloss Industries 
Wolverine Tube, Inc. 

ALD000828848 
ALD053363776 

Furthermore, EPA remains the lead on the following non-GPRA facility: 

Union Foundry Company ALD04 715 8266 

lntemet Address (URL) • http://www.epa.gov 
Recyclod!Rocyclablo • Printed w~h Vegelable Oi Based Inks on Recycled Paper (Minimum 30"!. Postconsumer) 
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If you have any questions please contact me at (404) 562-8568, or Jeffrey Pallas, of my 
staff, at ( 404) 562-8569. 

Sincerely, 

cc: Mr. Gerald Hardy, ADEM 

t and Compliance Branch 
nt Division 

, .. , .... -.,. .. 
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ARCADIS GERAGHTY&MILLER 

Mr. Carlos Merizalde 
United States Environmental Protection Agency 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Subject: 

Revisions to Proposed Phase II Coke Manufacturing Plant and Chemical 
Manufacturing Plant RFI Scope of Work 
Sloss Industries Corporation- Birmingham, Alabama 
EPA LD. Number ALD 000 828 848 

Dear Mr. Merizalde: 

On behalf of Sloss Industries Corporation (Sloss), ARCADIS Geraghty & Miller is 
providing the attached revised Table 1 and Figure 1, which summarize the proposed 
Phase II Coke Manufacturing Plant and Chemical Manufacturing Plant RFI field 
work. As discussed in our April 12, 2000 meeting, proposed monitor wells MW-57S 
and MW -57D, which were located approximately 1800 ft southwest of P-13D, have 
been moved to the onsite piezometer P-14location. Rather than installing a new 
shallow monitor well, piezometer P-14 will be converted to monitor well MW-57S and 
become part of the Chemical Manufacturing Plant groundwater monitoring network. 
Monitor wells MW-57S and MW-57D were relocated because of offsite access issues. 

Please feel free to contact Mike Griffm, Sloss Industries, or myself at your 
convenience if you have any questions. 

Sincerely, 

~JS Geraghty & Miller, Inc. 

J~o,Jr. 
Associate 

Copies: 

William G. Hardy, ADEM 
Mike Griffm 

Our ref.: 
G :\pr oj\ TF J20\ltr\meri051 000 

ARCADlS Geraghty & Miller, Inc. 

14497 North Dale Mabry Hwy. 

Suite 115 

Tampa 

Florida 33618 

Tel813 961 1921 

Fax 813 961 2599 

ENVIRONMENTAL 

Tampa, FL, 

lOMay 2000 

Contact: 

Pedro Fierro 

Extension: 

(813) 264-3453 



Proposed 
Well Number 

MW-50 

TABLE I 
Phase II Chemical Manufacturing Plant and Coke Manufacturing Plant Groundwater and Soil Investigations 

Sloss Industries Corporation 

Proposed Well Aquifer I Purpose of 

I 
Proposed Monitor Well Sampling Matrix 

Depth (ft bls) Monitor Well Location - Where Proposed .. Phase II Facdtty-Wtde RFI Wells Proposed at Chemtcal Manufacturmg Plant 
Approx. 26 Shallow Evaluate horizontal extent of benzene contamination Side gradient - Facility-Wide RFI GW 

Conasauga in the vicinity ofP-13S and groundwater flow 
direction 

Conasauga comments 

Page I of2 

Proposed 
Analytes 

VOCs, SVOCs, 
PP metals, 

barium, cyanide 

PP metals, 
barium, cyanide 

............ iVi\v~s·2 .......... ····i .. pprox:···26 ......... si'iiii'io~····· sa;n·;;·as .. iVi'W~s·i:i'·· ............................................................................. bo~~i~iid'ie;:;;:·Cil .. 'iii)g~a·ar;;~~ .. ~ ............. aw; .. s·ccieiii·:·ffiiCiar;;:· ... ··vac·s·:·svO'c~: .. . 

Conasauga Response to comments above bedrock) PP metals, 
barium, cyanide 

············iVi\v~s'3·········· ..... App~ox: ... 26 ......... si'iiii'io~ ..... ·sani'e.as .. iVi'W~s·o· ............................................................................... ·s'id';;·g:~iid'ie;:;i··~ .. R:espo~se·i·c; ................... aw; .. s·cci'Oii·:·ffii(iai·;;: .. ·· .... voc·;·svO'cs: .. .. 

Conasauga comments above bedrock) PP metals, 
barium, cyanide 

··········i\1\v~s·?n ........ ··A:iip~ox: .. 1693 ........ n;;·;;ii ........ 1\~se.ss .. ii'ie··;;;;!;;ili"of''iiie··~·iii;i"ci'ii'O~ld'e.coili'iiffi'iii'iitio·~ .... ·A:aJ·ii;;;;;:;;:·io·r~14·~·1\i)rii"12:··2ao·o· ....................... av/ ..................... ··voc:·:·svO'c~: .. ·· 
Conasauga in the vicinity ofP-13D meeting with EPA. PP metals, 

barium, cyanide 

Phase II Chemical Manufacturing Plant RFI Proposed Monitor Wells 
---:M:-;-;:w;-;-_-::5:-;4---r--:A:-p-p-r-ox-.-2:::-6::-.--;;s-:-h-;al::-lo-w--,A~~e·s·s··lmpa~'i·of'soii''(i;:;·g:~Ci'ii~·a~ate~·at.s'WMU"3T ....... r.:s'"'id7e_g:..ra-d7'i-en~t-o-::fc::c""h-e-m7ic-a71 ~P-:-Ia-n~t -_ -.-c::o:::w-:-:--, ""sL-;--;(~to_p_, -m..,.id7 d7'1-e,--r-:v-:-o=c-s,-;s""v-::o::-c::;-s-

conasauga Chemical Plant RFI above bedrock) PP metals, 
barium, cyanide 

............ rviw~s·s .............. Xiip~ox: ... 26 ......... si'iiii'io~ ..... i\55e.ss .. illipa~'i·O'f'~Ciw·Ci;:;·g:~Ci;:;~·a~iit:;;~·a'i's'WMU··27 ....... 'Ne&.s'WMU.27'~·c:·ii;;·;n'icai'rlaili ...... aw:··scci'Or;·ffi'i(iar;;:·· ..... voc·~: .. svO'c~:··· 

Conasauga RFI above bedrock) PP metals, 
barium, cyanide 

............ iVi'W~s·6······ .. ·· ·····Approx: ... 26···· ..... si'iai'io~····· i\;;;;;;·s·s··illipa~'i·'Of'~Ci·ir·Ci;:;·g:~Ci;:;~·a~iit:;;~·ii'i's'WMU5 .. 29 ..... ·:N;;·ii~·s'WMU5 .. 26'ii'ild''i'9 ... : ..................... aw: .. sccioii·:·ffii(iaie;·· .. ··vac·s·:·svO'c~:··· 

Conasauga and 26 Chemical Plant RFI above bedrock) PP metals, 
barium, cyanide 

Footnotes on Page 2 

g:\rpij\tf320\coke _rfi\Revrpt\ \ 1999Proposedwellsum.xls ARCADIS Geraghty & Miller 



TABLE 1 
Phase II Chemical Manufacturing Plant and Coke Manufacturing Plant Groundwater and Soil Investigations 

Sloss Industries Corporation 

Proposed Proposed Well Aquifer Purpose of 

I 
Proposed Monitor Well 

I 
Sampling Matrix 

Well Number Depth (ft bls) Monitor Well Location - Where Proposed 

Phase II Coke Manufacturing Plant Proposed Monitor Wells and Soil Borings 
MW-58 Approx. 25 Shallow Determine presence or absence of groundwater In the vicinity of soil boring GW 

Conasauga contamination at SWMU 5 960612-C0-05-SL0002- Coke 
Plant RFI ...................................... .................................. ·····sliiino·w····· . .................................................................................................................. ·i;:;·th;·~~;;·;ii·;;y·c;r·50.ii··b·~~~;:;g············· ······················································ MW-59 Approx. 25 Determine presence or absence of groundwater GW 

Conasauga contamination at SWMU 7 960615-C0-07 -SLOOO I -Coke 
Plant RFI ...................................... .................................. ·····sliiiYiO"w····· . .................................................................................................................. "DO"~iii~iiCiient.<ifsWMU~···io··a;;a· ...................................................... MW-60 Approx. 25 Determine presence or absence of groundwater GW 

Conasauga contamination at SWMUs !Oandll II - Response to comments 

...................................... .................................. . ....................................................................... ...................................................... 
MW-61 Approx. 25 ·····sli~i"iow····· "Detemt;:;;;··iirese~~·;;·c;~·absence .. <iri~<iun<iw~ter················ Downgradient of Coke Plant- GW 

Conasauga contamination downgradient of Coke Plant Response to comments 

2 borings Soil Delineate soil contamination at SWMU 7 One southeast and one southwest SL (below structure, 
of soil boring 960615-C0-7- middle, above bedrock) 
SLOOOI - Response to comments 

Note: Piezometers P-13S and P-I 3D will be renamed MW-49S and MW-49D, respectively, and piezometer P-14 willl,e renamed MW-57S and 
become part of the Chemical Manufacturing Plant groundwater monitoring network.. 
The Phase II Chemical Plant groundwater sampling includes monitor wells MW-49S (P-13S), MW-49D (P-13D), MW-50,.MW-51, 
MW-52, MW-53, MW-54, MW-55, MW-56, MW-57S (P-14), MW-57D. 
The Phase II Coke Manufacturing Plant groundwater sampling includes monitor wells MW-58, MW-59, MW-60, MW-61. 
Additionally, water levels will be measured at all site piezometers and monitor wells. 

NA- Not applicable. 
VOCs- Volatile organic compounds. 
SVOCs - Semi volatile organic compounds. 
PP - Priority Pollutant. 

Page 2 of2 

Proposed 
Analytes 

SVOCs 

···································· SVOCs 

······································ VOCs, SVOCs, 
PP metals, 

barium, cyanide 
···vac·~·;·sv6c5:··· 

PP metals, 
barium, cyanide 

SVOCs 

g:\rpij\tf320\coke _rfi\Revrpt\ \ 1999Proposedwellsum .xis ARCADIS Geraghty & Miller 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

REGION 4 
ATLANTA FEDERAL CENTER 
61 FORSYTH STREET S.W. 

ATLANTA, GEORGIA 30303-8960 

.JUL 2 1 2000 

4WD-RCRA 

CERTIFIED MAlL 
RETURN RECEIPT REQUESTED 

Mr. Charles A. Jones 
Director of Environmental Affairs 
Sloss Industries Corporation 
Post office Box 5327 
3500 35th Avenue North 
Birmingham, Alabama 33618 

SUBJ: EPA Conditional Approval of the Land Disposal Areas Draft RCRA Facility 
Investigation (RFI) and Addendum Reports. 
Sloss Industries Corporation (Sloss), Birmingham, Alabama. 
Docket No. 89-39-R. EPA ID l\'umber ALD 000 828 848 

Dear Mr. Jones: 

The United States Environmental Protection Agency Region 4 (EPA) has reviewed the 
subject documents, part of the Draft RFI reports, prepared by ARCADIS Geraghty & Miller, Inc 
on behalf of Sloss Industries Corporation. 

Based upon EPA's review, the aforementioned rep011s are conditionally approved 
contingent upon Sloss addressing the enclosed comments and submitting a revised Land Disposal 
Areas RFI Report that reflects such comments. 

Within thirty (30) calendar days of receipt ofthis letter, Sloss shall submit to EPA and the 
Alabama Department of Environmental Management (ADEM), the revised RFI Report. 

Please note that one (I) copy of the revised RFI report shall be sent to the Region 4 
Project Coordinator at the following address: 

Internet Address (URL) • http.//www.epa gov 
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Carlos E. Merizalde 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 

\Vaste Management Division 
u.S EPA, Region 4 

61 Forsyth Street, S.W 
Atlanta, Georgia 30303 

Also, one (I) copy of all RFI documents shall be sent to ADEM's Hazardous Waste 
Branch at the following address 

William G. Hardy, Director 
Land Division 

Alabama Department of Environmental Management 
Post Office Box 3 01463 

Montgomery, Alabama 36130- I 463 

Should you have any questions, please contact Mr. Carlos E. Merizalde, of my staff, at 
( 404) 562-8606. 

Enclosure j 
cc w/encl.: William G. Hardy, ADE\1 

Sincerely, 

Je rey T. 
RCRA South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 



Sloss Industries Corporation 
Birmingham, Alabama 

EPA ID Number ALD 000 828 848 

Response to Land Disposal Areas Draft RFI l't NOTI and Addendum Reports 

Comment 1: Risk Assessment- Response II (page 21). Pa11 of Section 5.6.1, page 5-25, 
Sources of Uncertainty. EPA maintains that site-specific data (as opposed to 
literature references) are needed to support the claim that "natural attenuation 
processes are expected to substantially reduce constituent concentrations over 
time." This statement must be omitted, or at least severely modified, until site
specific data are obtained to demonstrate that this process is occurring at this site. 

Comment 2: Risk Assessment and Hydrogeolog\·- Response to General Comment 2 (page 22). 
"Groundwater exposure is not evaluated in this risk assessment because it is not 

used as a potable water supply at the site or in the surrounding area" (Land 
Disposal Areas Report, page 5-18). This statement cannot be accepted at this time 
because the extent of groundwater contamination has not been defined. Please 
delete this statement or alter it accordingly, so that it reflects your response in page 
23, last paragraph: "The extent of groundwater contamination will be 
characterized." 

A major issue to address is the potential future use of the groundwater. This RFI 
report assumes that the groundwater is not used as a drinking water source (now 
or ever), and therefore only considers incidental contact of a worker with the 
groundwater during excavation (i\linimal exposure compared to drinking and 
bathing with this water) It is a critical policy issue to determine if the affected 
groundwater should be assessed as a potential drinking water source (apparently 
none of the groundwater affected bv the facility has yet been assessed as a drinking 
water source). EPA generally considers groundwater as a resource that should be 
protected/restored for its maximum beneficial use (e.g., drinking water) unless 
some reason not related to the site contamination (e.g., low yield, salinity) 
precludes this use. 

Enclosure - Page I 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REG'ON 4 

ATLANTA FED~RAL CENTER 
61 FORSYTH STREET S.W. 

ATLANTA, GEORGIA 30303-8960 

JUL 2 7 2000 

4WD-RCRA 

CER TIFlED MAIL 
RETURN RECEIPT REQUESTED 

Mr. Charles A. Jones 
Director of Environmental Affairs 
Sloss Industries Corporation 
Post oflice Box 5327 
3500 35th Avenue North 
Birmingham, Alabama 33618 

SUBJ: Comments on BTF and Sewers Draft RCRA Facility Investigation (RFl) and 
Addendum Reports for Sloss Industries Corporation (Sloss), Birmingham, .-'.labama 
First Notice of Technical Inadequacy 
Docket No. 89-39-R. EPA ID Number ALD 000 828 848 

Dear Mr. Jones: 

The United States Environmental Protection Agency Region 4 (EPA) has reviewed the 
subject documents, part of the Draft RFl reportS, prepared by ARCADlS Geraghty & Miller, lnc. 
on behalf of Sloss Industries Corporation. 

Based upon EPA's review, the aforementioned reports are considered technically 
inadequate. Enclosed are specific comments from EPA detailing the reports inadequacies. For 
Sloss's convenience, EPA comments are referenced, where appropriate, to specific parts and/or 
pages of the originally submitted Draft RFI Reports. 

Within forty-five (45) calendar days of receipt ofthis letter, Sloss shall submit to EPA and 
the Alabama Department of Environmental Management (ADEM), a revised RFI Report that 
addresses the enclosed comments. 

Please note that three (3) copies of all RFI documents submitted shall be sent to the 
Region 4 Project Coordinator at the following address: 
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Carlos E. Merizalde 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 

Waste Management Division 
U.S. EPA, Region 4 

61 Forsyth Street, S.W. 
Atlanta, Georgia 30303 

Also, one (I) copy of all RFI documents shall be sent to ADEM's Hazardous Waste 
Branch at the following address 

William G. Hardy, Director 
Land Division 

Alabama Department of Environmental Management 
Post Office Box 301463 

l\lontgomery, Alabama 36130-1463 

Please note that submittal and approval of this RFl rep on is part of the requirements of 
Section 3008(h) ofRCRA, 42 USC.§ 6928(h), Administrative Order (Order), issued to Sloss on 
September 29, 1989, docket number 89-39-R. Pursuant to Section XIV of the Order, the failure 
or refusal to carry out the terms of the Order in a manner deemed satisfactory subjects Sloss to a 
civil penalty in an amount not to e\ceed $25,000 for each day of noncompliance with the Order in 
accordance with Section 3008(h) of RCRA, 42 U.S.C. § 6928(h). 

Should you ha\·e any questions, please contact Mr. Carlos E. Merizalde, of my staff at 
(404) 562-8606. 

Enclosure 

cc w/encl.: /William G. Hardy. ADEM 

Sincerely, 

e rey T. Pallas, Chief 
RCRA South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 



Sloss Industries Corporation 
Birmingham, Alabama 

EPA ID Number ALD 000 828 848 

RISK ASSESSMENT COMMENTS 
BTF and Sewe1·s Draft RFI and Addendum Reports 

GENERAL COMME!\'TS 

Comment I: For the Addendum Report: EPA does not concur with the conclusion regarding 
"No further action·· on page 24. The risks must be adequately assessed before any 
conclusions can be made regarding the need for hlrther action. Please revise the 
text ofthe report accordingly. 

Comment 2: The use of sampling techniques and procedures appear to be compatible to those 
used in EPA Region 4, and outlined in the Environmental Investigations Standard 
Operating Procedures & Quality Assurance Manual (EISOPQAM), May 1996. 
Please include a statement, where appropriate, that sampling techniques followed 
EPA's SOP or identifY where and why deviations were used. 

Comment 3: A major issue to address is the potential future use of the groundwater. This RFI 
report assumes that the groundwater is not used as a drinking water source (now 
or ever), and therefore only considers incidental contact of a worker with the 
groundwater during excavation (Minimal exposure compared to drinking and 
bathing with this \Yater). It is a critical policy issue to determine if the atTected 
groundwater should be assessed as a potential drinking water source (apparently 
none of the groundwater affected by the facility has yet been assessed as a drinking 
water source). EPA generally considers groundwater as a resource that should be 
protected/restored for its maximum beneficial use (e g. drinking water) unless 
some reason not related to the site contamination (e.g . low yield, salinity) 
precludes this use. Several of the chemical concentrations reported on tables G-5, 
G-6 exceed their l\ICLs and/or health-based levels. 

Comment 4: Surface soil has not been included in the risk assessment (Section 5.1, pg I 05). 
Also no human exposure to the surface water and sediment in the drainage ditches 
is assessed. Please add these exposure media to the assessment or provide a 
justification for not doing so. 

Comment 5: Page I 05, exposure scenarios/receptors. Please include a trespasser scenario (i.e., 
site visitor other than worker) or provide a justification for not doing so. 

Enclosure - Page I 



SPECIFIC COJVIMENTS 

Sloss Industries Corporation 
Birmingham, Alabama 

EPA ID Number ALD 000 828 848 

Comment I: Pages I 06, G-24, G-25. The approach of assuming "that one site worker is 
simultaneously exposed to ... 2 different S\VMUs ... which is not possible" is not 
suppm1able, and it only serves to draw undue criticism to the risk assessment 
process for being not just overly conservative, but unrealistic. The screening 
process (at the beginning of the risk assessment) is meant to compare site 
concentrations to conserYative screening values. Please assess for risk chemicals 
that are not screened out using exposure scenarios (current and fi.rture) that are 
realistic for each receptor. 

Comment 2: Tables G-2, G-4, G-5, G-7, G-8, G-13, G-16, and risk tables in Appendix G
screening and assessment of sulfide. Groundwater results report sulfide at 
concentrations ranging from 0.4 - 16.0 mg!L. The EPA RBC table has a screening 
value for hydrogen sulfide in water of 0.11 mg!L (would be 0.0 II for HQ=O.l ). 
This value is based on an oral RID of3E-3 mg/kg-d. The corresponding value for 
sulfide in residential surface soil would be 230 mg/kg (23 at HQ=O.l). Adjustment 
of these values to account for the sulfide component of the hydrogen sulfide 
molecule does not change the RID (or resultant RBC) as the hydrogen atoms are 
such a small fraction, in terms of mass, of the molecule. It should be noted that 
even though this is an EPA-verified (IRIS) value, the accompanying text in IRIS 
discloses the low confidence in this value. These RBC and RID values should be 
used to screen and assess sulfide. The text oft he risk assessment report (especially 
the uncertainty and conclusions sections) must discuss the uncer1ainty of assessing 
risks from sulfide due to EPA's low confidence in the sulfide toxicity value. If an 
unacceptable risk results from sulfide, the range ofuncer1ainty about the toxicity 
value should be brought to light, and EPA must be consulted regarding an 
appropriate remedial level. 

Comment 3: Table G-13, toxicity values, under the chronic column. Please correct the 
following values in this table 

The current oral reference dose (RID) for naphthalene is 2E-2 mg/kg-d (IRIS). 

The RID for mercuric chloride [3E-4 mg/kg-d (IRIS)] should used to assess oral 
exposure to mercury in all abiotic media. 

EPA has a provisional oral RID for benzene of 3E-3 mg/kg-d. (EPA-PROV) 

EPA has a provisional oral RID for dibenzofuran of 4E-3 mg/kg-d. (EP A-PROV) 

Enclosure - Page 2 



Comment 4: Table G-15, dermal exposure. 

Sloss Industries Corporation 
Birmingham, Alabama 

E:PA ID Number ALD 000 828 848 

The permeability coefficient (PC) values for the inorganics are said to be 
"assumed". On what is this assumption based? Please explain 

The dermal absorption efficiency of cyanide is said IO be "assumed." On what is 
this assumption based? Please explain. 

The oral absorption efficiency ofbis(2-ethylhexyl)phthalate is said to be based on 
"Region IV Default Values." The regional default \·a!ue for this class of 
compounds (semivolatiles) is 0.5 (i.e., 50%) which is not in agreement with the 
value in this table. Please revise the table. 

The dermal absorption eft!ciencies of arsenic, barium. and chromium reference the 
Region 4 Supplemental guidance. This guidance document gives a default value 
for dermal absorption of 0.001 (i.e , 0.1 %) for inorganics (EPA 1995) which is not 
in agreement with the value in this table. Please re\ ise the table. 

Comment 5 Table G-20, pg 4 of 4, HI from benzene in air. The ~esultant HI appears to be 
1 0-fold too high. Please recheck calculations. 

Comment 6: Table G-17; Section 5.3. pgs G-18, G-19, G-20- slc:dge excavation worker. 
\\'hat is the justification for assuming 50 mg/d as an incidental ingestion rate for 
this worker? ( 480 mg/d was assumed for the subsurface excavation worker.) 
Usually 50 mg/d is appropriate to assume for a wori:er who does not have intense 
contact with the soil (e.g., office worker, warehouse worker). The ingestion rate 
for this sludge excavation worker should be increased unless justification is 
provided for not doing so (i.e., this is not a contact intensive activity in comparison 
to the subsurface excavation worker). An explanation should be given for 
whatever ingestion rate is used here. 

REFERENCES: 

EPA ( 1995). Supplemental Guidance to RAGS: Region 4 Bulletins. Human Health Risk 
Assessment Bulletins. EPA Region 4, I\'ovember 1995. 

EPA (1989). Risk Assessment Guidance for Superfi.md, Volume I. Human Health Evaluation 
1\'lanual, Pa11 A. Interim Final, EPA OERR, December 1989. 
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IRIS, 1999. Integrated Risk and Information System, 1\'ational Center for Environmental 
Assessment, Office of Research & Development, USEP A, 1999 (website [ www epa.gov/iris], 
updates added periodically). 

HEAST, 1997. Health Effects Assessment Summary Tables. FY 1997 Update, Ofllce of Solid 
Waste and Emergency Response, USEP A, July 1997. 

EPA-PROV. EPA pro\·isional toxicity values support document available on request from Ofllce 
ofTechnical Services, EPA Region 4 
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H\'DROGEOLOGY COl\IJ\'lENTS 
BTF and Sewers Draft RFJ Report 

The potential for off-site migration is not addressed in the BTF and Sewers report. A 
situation is presented in the BTF & Se\\US report at SWMU3 7 where monitoring wells 
P21, P22 and P32 are described on page 75 as "nearby" and "in the vicinity", but are 
actually 500 and 700 feet away, too far to be effective down gradient monitoring wells. 

Benzene concentrations in MW 17 near SWMU22 also exceed the MCL for benzene. 
MWI7 is located near the down gradient boundary ofthe Sloss property and 
contaminated groundwater from the S\\'MU22 area probably leaves the Sloss property. 
There are no monitoring wells down gradient from the site. There are no monitoring wells 
beyond Five Mile Creek to show relationships between the site, the creek and the rock 
quarries in the area. The shape of the -!00 foot water level contour on Figure 2- I I 
suggests that groundwater leaves the site between ]VIW5D and PI 0. but there are no 
monitoring wells in this 3.200 foot long p011ion of the property boundary. The spacing 
between monitoring wells in the shallow aquifer in the BTF & Sewers area probably 
averages 400 feet along the property boundai)' (Figure 2- I 0) The spacing between 
monitoring wells in the deep aquifer is much greater (Figure 2-1 I) and few ofthe deep 
wells are located down gradient from specific S\\'MUs. 

Contaminated groundwater is present. but no groundwater plumes have been identified. 
Groundwater velocities as high as 9,000 ft/year are reported (BTF and Sewers repo11, p. 
82). Contaminant retardation in the fractures of the Conasauga Limestone is likely to be 
negligible, so movement rates of dissoh·ed contaminants are likely to be similar to 
groundwater movement rates. Matrix diffusion will be negligible. No evidence 
supporting natural attenuation is presented. No evaluation of the extent of off-site 
contamination has occurred. The extent of groundwater contamination has not been 
defined at SW1\1Us in the BTF and Sewers area 

The situation for contaminated soil is similar. The extent of contaminated soils have not 
been defined on any of the maps in the BTF and Sewers report. Volumes of contaminated 
soil are not estimated in the BTF & Se\vers report. so basic site characterization factors 
typically included in a RFI report have not been prepared for the Corrective Measures 
Study investigations. 
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Comment I: The concentration of benzene in groundwater from MW 17 exceeds the MCL 
(page 91) for benzene by a factor of 3 (Table 4-19) There are no other wells 
nearby. The benzene concentration may not be from the center of the plume. 
therefore higher benzene concentrations may be present in groundwater lea\·ing 
the site. MW 17 is located at the edge of the Sloss property. Figure 2-10 shows 
that groundwater flow directions from MW 17 are northw·ard, therefore 
groundwater contaminated with benzene in excess of the 1\ !CL is moving north
eastward, off site. None of the figures in the report show the extent of 
groundwater contamination in the vicinity of S\VMU22. The extent of 
groundwater contamination has not been defined. 

Comment 2: Please clarifY the number of monitoring wells which were sampled. The text at the 
beginning of section 3. 9.1. page 43 states "A total of twenty ( 17) wells ... " were 
sampled. 

Comment 3: The presence ofDNAPL in MW3 and !vfW4A, coupled with the low pH ofthe 
influent and eftluent at SWiYfU13 (BTF and Sewers, p. 16. locations on Figure 
2-12) suggests the potential for deep contaminant migration in the limestone 
aquifer. The secondary porosity of the Conasauga Formation limestones 
underlying the SW?vru 13 area may have been enhanced and contaminant migration 
from the site may be more rapid than in other areas. The extent ofNAPL 
contamination. rates of contaminant migration and degradation should be 
determined. l\ atural or man-made discharge areas and potential receptors should 
be identified, \Yhich can not be done until the extent of contamination has been 
defined. 

Comment 4: Section 4.1 is titled "BTF Equalization Basin and BTF Emergency Basin (SWivfUs 
13 and 21 )". /\lost of the paragraphs in this section refer to "SWMUs 13 and 21 ", 
but there are two references to "S\Vl\1Us 13 and 22" on page 63. SW?vru 22 isn't 
very far away, but probably wasn't meant to be included in this section. Please 
verifY whether the references to S\V!vru 22 in Section 4.1 are typographical errors 
and make corrections if necessary. 
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BTF and Sewers Draft RFI Addendum Report 

GENERAL CONTh.1ENT 

The description of procedures used to purge the monitoring \veils prior (page I 0) to 
sampling indicates that IO\\. flow purging procedures are not being used. Purge pumps are 
low·ered in the well as water levels decline (page I 0). The amount of which the pump may 
be lowered is not specified, but the text states that some wells are pumped until dry. The 
EPA Region 4 SOP specifically recommends that wells should not be pumped until dry 
when purging. Some purge rates presented in Appendix A exceed 2.6 liters/minute, which 
greatly exceeds rates recommended for low-flow purging 

\Vhen the discharge rate exceeds the \\·ell yield, the increased hydraulic gradient between 
the formation and the well can mobilize particles, elevating turbidity. Continued remm·al 
of water can dewater the filter pack, leading to gravity drainage of pore \\·ater and 
sediments, ftu1her increasing turbidity Table 3-3 shows that 5/7 turbidity values reported 
in this report exceeded the Region 4 SOP recommendation for a maximum turbidity of 
IONTU in groundwater samples. One ofthe samples which didn't exceed this 
recommendation had a turbidity of 94 '-.;TU. 

Over-pumping during purging can result in loss of volatile compounds from the water and 
false positi\·e results for metals. Samples which include metals sorbed on normally 
immobile matrix particles may bias analytical results if suspended particle concentrations 
are very high, leading to elevated concentrations of contaminants. This is known to be 
particularly applicable to metals, but may apply to other contaminants, such asP AHs and 
pesticides. In general, the purging process should not lower the water le\·ei in the well 
more than a few tenths of feet. Low flow purge rates between 0.1 and 0.3 liters/minute 
can be achieved with peristaltic or bladder pumps. The depths to water shown on Table 
3-1 indicate that peristaltic pumps could be used at many of the wells at this site. Bladder 
pumps probably could be used at the deeper wells. Regardless of the type of pump used, 
" ... the primary consideration is to avoid dewatering of the well screen. This may require 
repeated recovery of the water during purging while leaving the pump in place within the 
well screen·· (EPA, 1996, Section Y). 

Low flow procedures should be adapted for future sampling events where possible. The 
text refers to methods for collecting YOCs which are described in the QA-\P. However, if 
a bailer is being used, \'OCs can be collected from purged wells using the tube & glove 
method (EPA Region 4 SOP Section 7.3.3), rather than a bailer. Samples for metals 
should not be collected until a reasonable effort is made to reduce the turbidity to less than 
I ONTUs. EPA Region 4 has achieved this goal in temporary (direct push) wells using 
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peristaltic pumps powered by motorcycle batteries. Purging times may be as long as a few 
hours, however. a single operator with multiple pumps and batteries can purge numerous 
wells simultaneously, producing less water for disposal and assuring better quality 
samples. The cost for a "reasonable effort to reduce turbidity below I 0 NTU'' must be 
weighed against the cost of subsequent meetings and reports arguing that high metals 
concentrations are false positive results which may be the result of turbid samples. 

SPECIFIC COMMEI\'TS 

Comment I: Figures 4-4 and 4-7 show that in the vicinity \vhere DNAPL has been observed 
near M\\'-!A, the first l\1Wl0 borehole and l'vlW3, a trough in the bedrock surface 
generally coincides with the course of a "Pre-RCRA stream·· which used to drain 
the area. Figure 4-4 shows that the DNAPL at M\\'4A is on a bedrock high 
Does Dl\APL from the vicinity ofM\V4A move down the bedrock surface toward 
the bedrock trough~ Does the old stream channel influence groundwater flow 
directions and contaminant pathways~ Please explain. 

Comment 2 Figure 4-5 shows shallow groundwater contours crossing the ditch on the east side 
of the site. The interpretation shows that the ditch was not the discharge area for 
shallow groundwater in this area, and does show that groundwater from the 
vicinity of S\VMU 13 leaves Sloss proper1y and crosses the railroad tracks. 

Elevations from the L;.S.G.S. Birmingham North topographic map suggest that the 
ground\\·ater flow directions near S\VMU 13 may not be correct. The ditch drains 
toward the nor1h, yet the groundwater contours show that groundwater between 
M\V5 and M\V 12 flows across the ditch to the southeast. Are the ditches 
connected to the shallow groundwater flow system·' Could buried stream beds, 
ditches or storm drains be diverting shallow groundwater from the SWMU l3 area. 
What is the water level in the equalization basin (SW1\1UI3)~ SWMU13 has a 
clay liner and therefore leakage from the pond may create a mound on the water 
table. Does the basin or the surface water drainages south of the basin affect 
ground\vater flow directions? The presence of LNAPL and D?\APL in this area 
(Figure 4-6), make interpretation of groundwater flow directions (Figure 4-5), the 
bedrock topography (Figure 4-4 ), and the relationships between surface water 
drainage and the equalization pond critical. Is there any evidence for the existence 
of an unsaturated zone beneath the pond? 

Figure 4 5 shows that groundwater contamination from the LNAPL at MW6 
would have to be 30 feet wide in the vicinity ofMW42 for the edge of the plume 
to be detected at M\\'42. If it can be shown that surface water drainages influence 
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groundwater flow directions, a plume might be better defined using the surface 
water data combined with water level elevations. If additional wells are necessary 
to define the plume, the location selection process should consider surface water as 
potential groundwater discharge areas. 

Please re-evaluate the water level contours presented on Figure 4-5 considering 
the effects of surface water discharge areas and the potential for mounding of the 
water table beneath SWMU13. 

REFERENCES: 

EPA, I994a, Project Summary, Evaluation of Sampling and Field-Filtration Methods for the 
Analysis of Trace Metals in Ground Water, Pohlmann, K.F. , G.A., Icopini. R.D. l'vlcArthur, and 
C.G. Rosa!, Environmental Protection Systems Laboratory, Environmental Protection Agency 
Las Vegas, NY 89193-3478. Research and Development EPN600/SR-94/1!9 September 1994 

EPA. !994b, Evaluation of Sampling and Field-Filtration iVlethods for the A .. nalysis of Trace 
Metals in Ground Water, Pohlmann, K.F. , G.A. Icopini, R.D. McArthur, and C.G. Rosa!, 
Environmental Protection Systems Laboratory, Environmental Protection Agency Las Vegas, NY 
89193-3478, Research and Development EP N600/R-94/l19 September 1994 

EPA. 1996, Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures, United States 
Environmental Protection Agency, Office ofResearch and Development, Office of Solid Waste 
and Emergency Response, EPN540/S-95/504, December 1995, April, I 996. ( 
http://www.micropurge.com/EPApuls.htrnl ,R. \\'. Puis and M.J. Barcelona) 

EPA Region 4, 1996, Science and Ecosystem Support Division, Environmental Investigations 
Standard Operating Procedures and Quality Assurance Manual, May 1996 (EISOPQAM). 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

4WD-RCRA 

CERTIFIED MAIL 

REGION 4 
ATLANTA FEDERAL CENTER 
61 FORSYTH STREET S.W 

ATLANTA; GEORGIA 30303-8960 

_QGT- 6Zll00 

RETURN RECEIPT REQUESTED 

Mr. Charles A Jones 
Director of Environmental Affairs 
Sloss Industries Corporation 
Post oflice Box 5327 
3500 35th Avenue North 
Birmingham, Alabama 33618 

SUBJ: EPA Approval of the Facility-Wide, Coke Manufacturing Plant Draft RCRA Facility 
Investigation (RFI) and Addendum Reports. 
Sloss Industries Corporation (Sloss), Birmingham, Alabama. 
Docket No. 89-39-R. EPA ID Number ALD 000 828 848 

Dear Mr. Jones: 

The United States Environmental Protection Agency Region 4 (EPA) has reviewed the 
subject documents, part of the Draft RFI reports, prepared by ARCADIS Geraghty & Miller, Inc. 
on behalf of Sloss Industries Corporation. 

The objective of the Facility-Wide investigation was to develop a site specific 
understanding of the hydrogeologic and hydrologic setting of the Sloss facility and the nearby 
areas. In light of this and based on EPA's review of the subject Facility-Wide Draft RFI report, 
EPA is hereby approving such report. EPA agrees with Sloss's proposal to place a copy of the 
approved final repmi in the local repository. 

Also, based upon EPA's review, the aforementioned Coke Manufacturing Plant afld 
Addendum Reports are conditionally approved contingent upon Sloss addressing the enclosed 
comments and submitting a revised Coke Manufacturing Plant RFI Report that reflects such 
comments. 

Within thirty (30) calendar days of receipt of this letter, Sloss shall submit to EPA and the 
Alabama Department of Environmental Management (ADEM), the revised RFI Reports. 

Internet Address {URL) • http://www.epa.gov 



Please note that one ( l) copy of the revised RFI repm1s shall be sent to the Region 4 
Project Coordinator at the following address: 

Carlos E. Merizalde 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 

Waste Management Division 
U.S. EPA, Region 4 

61 Forsyth Street, S.W. 
Atlanta, Georgia 30303 

Also, one (l) copy of all RFl documents shall be sent to ADEM's Hazardous Waste 
Branch at the following address: 

William G. Hardy, Director 
Land Division 

Alabama Department of Environmental Management 
Post Office Box 301463 

Montgomery, Alabama 36130-1463 

Should you have any questions, please contact Mr. Carlos E. Merizalde, of my staff, at 
( 404) 562-8606. 

Enclosure 

cc w/encl.: William G. Hardy, ADEM 

J ffr y T. Pallas, Chief 
'''"'"n/"1. South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 
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Response to Coke Manufacturing Plant Draft RFI P' NOTI and Addendum Reports 

Comment l: Risk Assessment- Response 19 (page 9). Part of Section 5.6.1, page 5-21, 
Sources of Uncertainty. EPA maintains that site-specific data (as opposed to 
literature references) are needed to support the claim that "natural attenuation 
processes are expected to substantially reduce constituent concentrations over 
time." This statement must be omitted, or at least severely modified, until site
specific data are obtained to demonstrate that this process is occurring at this site. 

Comment 2: Risk Assessment and Hydrogeology- Response to General Comment 2.2 (page 12 
3'd paragraph) "Groundwater was not sampled as part of the Coke Plant RFI and 
is not considered to be an exposure point. There are no water-supply wells within 
the vicinity of the site. The residential area located next to the facility is on a 
municipal water supply; therefore, it is highly unlikely that the shallow 
groundwater would ever be used as a water supply in the future near the site. 
Therefore, groundwater is not considered an exposure pathway of concern for the 
Coke Manufacturing Plant." (Coke Plant Report p. 5-15). The statement that 
groundwater is not an exposure point can not be accepted at this time because the 
extent of groundwater contamination has not been defined. Please delete this 
statement or alter it accordingly. 

A major issue to address is the potential future use of the groundwater. This RFI 
report assumes that the groundwater is not used as a drinking water source (now 
or ever), and therefore only considers incidental contact of a worker with the 
groundwater during excavation (Minimal exposure compared to drinking and 
bathing with this water). It is a critical policy issue to determine if the affected 
groundwater should be assessed as a potential drinking water source (apparently 
none ofthe groundwater affected by the facility has yet been assessed as a drinking 
water source). EPA generally considers groundwater as a resource that should be 
protected/restored for its maximum beneficial use (e.g., drinking water) unless 
some reason not related to the site contamination (e.g., low yield, salinity} 
precludes this use. 
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Mr. Carlos E. Merizalde 
South Enforcement and Compliance Section 
RCRA Enforcement and Compliance Branch 
Waste Management Division 
U.S. EPA, Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Subject: 

Response to Comments on BTF and Sewers Draft RCRA Facility Investigation (RFI) 
and Addendum Reports 
Sloss Industries Corporation, Birmingham, Alabama 
Docket No. 80-39-R; EPA ID No. ALD 000 828 848 
ARCAOIS Geraghty & Miller Project No. TF000320.0016 

Dear Mr. Merizalde: 

Attached are the responses to the July 27, 2000 comments on the BTF and Sewers 
Draft RCRA Facility Investigation (RFI) and Addendum reports for the Sloss 
Industries Corporation (Sloss), Birmingham, Alabama. If you have any questions, 
please contact me at 813-264-3453. 

Sincerely, :r;s '"' & Mill",'"' 

Pedro FieZ. P.G. 
Associate 

Enclosure 

Copie-s: 

Mr. William G. Hardy, Alabama Department of Environmental Management 
Mr. Mike Griffin, Sloss Industries Corporation 

G: prcj t020 H:fsewa-· RespComments 09-00 

flL E C..O?'( 

ARCADIS Geraghty & Miller, Inc 

14497 North Dale Mabry Hwy. 

Suite115 

Tampa 

Florida 33618 

Tel813 9611921 

Fax 813 961 2599 

ENVIRONMENTAL 

Tampa, Florida 

23 October 2000 

Contact: 

Pedro Fierro 

Extension: 

813.264.3453 
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RISK ASSESSMENT COMMENTS 
BTF and Sewers Draft RFI and Addendum Reports 

GENERAL COMMENTS 

Comment 1: 

For the Addendum Report: EPA does not concur with the conclusion 
regarding "No further action" on page 24. The risks must be adequately 
assessed before any conclusions can be made regarding the need for further 
action. Please revise the text of the report accordingly. 

Response: 

The text will be revised to reflect the conclusions of the revised risk 
assessment 

Comment 2: 

The use of sampling techniques and procedures appear to be compatible to 
those used in EPA Region 4, and outlined in the Environmental 
Investigations Standard Operating Procedures & Quality Assurance Manual 
(EISOPQAM), May 1996. Please include a statement, where appropriate, 
that sampling techniques followed EPA's SOP or identify where and why 
deviations were used. 

Response: 

The RFI Work Plan indicates in Section 4.0, Sampling Procedures (Page 
1) of the Quality Assurance Project Plan that "Sampling of 
groundwater, surface water, soil/sediment, and solid wastes will be 
carried out in accordance with protocols described in Section 4 of the 
EPA Region IV SOP/QAM." A statement will be included, where 
appropriate, indicating that sampling techniques followed EPA's SOP. 
Any deviations will be identified. 

Mr. Carlos E. Merizalde 
23 October 2000 

Page: 
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Comment 3: 

A major issue to address is the potential future use of the groundwater. This 
RFI report assumes that the groundwater is not used as a drinking water 
source (now or ever), and therefore only considers incidental contact of a 
worker with the groundwater during excavation (Minimal exposure 
compared to drinking and bathing with this water). It is a critical policy 
issue to determine if the affected groundwater should be assessed as a 
potential drinking water source (apparently none of the groundwater affected 
by the facility has yet been assessed as a drinking water source). EPA 
generally considers groundwater as a resource that should be 
protected/restored for its maximum beneficial use (e.g., drinking water) 
unless some reason not related to the site contamination (e.g., low yield, 
salinity) precludes this use. Several of the chemical concentrations reported 
on tables G-5, G-6 exceed their MCLs and/or health-based levels. 

Response: 

Groundwater data are available for SWMU 22 and SWMUs 13 and 21 
combined. These data will be used to evaluate potential exposure to 
groundwater when used as a potable water supply in the revised risk 
assessment. 

Comment 4: 

Surface soil has not been included in the risk assessment (Section 5.1, page 
105). Also no human exposure to the surface water and sediment in the 
drainage ditches is assessed. Please add these exposure media to the 
assessment or provide a justification for not doing so. 

Response: 

Following the USEPA approved RFI Work Plan, surface soil data were 
not collected for this area ofthe facility. Human exposure to surface 
water and sediment in the drainage ditches was not evaluated previously 
because access to these media is limited. However, exposure of an older 
child and adult to surface water and sediment in the drainage ditches 
will be added during the revisions to the document. 

Comment 5: 

Page 105, exposure scenarios/receptors. Please include a trespasser scenario 
(i.e., site visitor other than worker) or provide a justification for not doing so. 

Mr. Carlos E. Merizalde 
23 October 2000 
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Response: 

While access to this area of the site is difficult, exposure of a trespasser 
will be included in the revised human health risk assessment. In looking 
at this area of the facility, the only point of exposure is likely to be the 
drainage ditches. Therefore, the trespasser exposures will be those 
identified in the Response to Comment 4. 

SPECIFIC COMMENTS 

Comment 1: 

Pages 106, G-24, G-25. The approach of assuming "that one site worker is 
simultaneously exposed to ... 2 different SWMUs ... which is not possible" is 
not supportable, and it only serves to draw undue criticism to the risk 
assessment process for being not just overly conservative, but unrealistic. 
The screening process (at the beginning of the risk assessment) is meant to 
compare site concentrations to conservative screening values. Please assess 
for risk chemicals that are not screened out using exposure scenarios (current 
and future) that are realistic for each receptor. 

Response: 

The sentence in question was in reference to the calculation of a total site 
risk for the worker. Worker exposure was based on an 8 hour per day 
exposure at an individual SWMU. If the four risks were added together, 
the worker would be assumed to be present at the site 24 hours per day. 
This is unrealistic. However, the sentence will be revised in the risk 
assessment to indicate that total site risks were calculated by receptor. 

Comment 2: 

Tables G-2, G-4, G-5, G-7, G-8, G-13, G-16, and risk tables in Appendix G
screening and assessment of sulfide. Groundwater results report sulfide at 
concentrations ranging from 0.4- 16.0 mg!L. The EPA RBC table has a 
screening value for hydrogen sulfide in water of 0.11 mg!L (would be 0. 0 11 
for HQ=0.1). This value is based on an oral RID of3E-3 mg!kg-d. The 
corresponding value for sulfide in residential surface soil would be 230 
mg!kg (23 at HQ=O.l). Adjustment of these values to account for the sulfide 
component of the hydrogen sulfide molecule does not change the RID (or 
resultant RBC) as the hydrogen atoms are such a small fraction, in terms of 
mass, of the molecule. It should be noted that even though this is an EPA
verified (IRIS) value, the accompanying text in IRIS discloses the low 
confidence in this value. These RBC and RID values should be used to 

Mr. Carlos E. Merizalde 
23 October 2000 
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screen and assess sulfide. The text of the risk assessment report (especially 
the uncertainty and conclusions sections) must discuss the uncertainty of 
assessing the risks from sulfide due to EPA's low confidence in the sulfide 
toxicity value. If an unacceptable risk results from sulfide, the range of 
uncertainty about the toxicity value should be brought to light, and EPA must 
be consulted regarding an appropriate remedial level. 

Response: 

The toxicity value for hydrogen sulfide will be used to evaluate potential 
exposure to sulfide. 

Comment 3: 

Table G-13, toxicity values, under the chronic column. Please correct the 
following values in this table: 

The current oral reference dose (RID) for naphthalene is 2E-2 mglkg-d 
(IRlS). 

The RID for mercuric chloride [3E-4 mglkg-d (IRIS)] should be used to 
assess oral exposure to mercury in all abiotic media. 

EPA has a provisional oral RID for benzene of3E-3 mglkg-d (EPA-PROV). 

EPA has a provisional oral RID for dibenzofuran of 4E-3 mglkg-d (EPA
PROV). 

Response: 

Current toxicity values will be used in the revised risk assessment. 

Comment 4: 

Table G-15, dermal exposure. 

The permeability coefficient (PC) values for the inorganics are said to be 
"assumed". On what is this assumption based? Please explain. 

The dermal absorption efficiency of cyanide is said to be "assumed." On 
what is this assumption based? Please explain. 

The oral absorption efficiency ofbis(2-ethylhexyl)phthalate is said to be 
based on "Region IV Default Values." The regional default value for this 

Mr. Carlos E. Merizalde 
23 October 2000 
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class of compounds (semi volatiles) is 0.5 (i.e., 50%) which is not in 
agreement with the value in this table. Please revise the table. 

The dermal absorption efficiencies of arsenic, barium, and chromium 
reference the Region 4 Supplemental guidance. This guidance document 
gives a default value for dermal absorption of 0.001 (i.e., 0.1 %) for 
inorganics (EPA 1995) which is not in agreement with the value in this table. 
Please revise the table. 

Response: 

The text will be revised to reflect the USEPA Region 4 guidance or the 
1999 dermal guidance and documentation will be provided as to the 
source of the values used in the revised risk assessment. 

Comment 5: 

Table G-20, pg 4 of 4, HI from benzene in air. The resultant HI appears to 
be I 0-fold too high. Please recheck calculations. 

Response: 

The calculations will be rechecked. 

Comment 6: 

Table G-17; Section 5.3, pgs G-18, G-19, G-20- sludge excavation worker. 
What is the justification for assuming 50 mg/d as an incidental ingestion rate 
for this worker? ( 480 mg/d was assumed for the subsurface excavation 
worker). Usually 50 mg/d is appropriate to assume for a worker who does 
not have intense contact with the soil (e.g., office worker, warehouse 
worker). The ingestion rate for this sludge excavation worker should be 
increased unless justification is provided for not doing so (i.e., this is not a 
contact intensive activity in comparison to the subsurface excavation 
worker). An explanation should be given for whatever ingestion rate is used 
here. 

Response: 

The lower soil ingestion rate was used for the sludge exposure because 
the sludge was assumed to be moist and therefore ingestion of soil likely 
would be lower than for the excavation worker exposed to soil. This 
explanation will be included in the revised risk assessment report and 
the higher ingestion rate will not be used in the revised risk assessment. 

Mr. Carlos E. Merizalde 
23 October 2000 
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HYDROGEOLOGY COMMENTS 
BTF and Sewers Draft RFI Report 

GENERAL COMMENT 

Comment/Response: 

The potential for off-site migration is not addressed in the BTF and Sewers 
report. A situation is presented in the BTF & Sewers report at SWMU37 
where monitoring wells P21, P22 and P32 are described on page 75 as 
"nearby" and "in the vicinity", but are actually 500 and 700 feet away, too 
far to be effective down gradient monitoring wells. 

The lithologic and hyrdogeologic data from P-21, P-22, and P-23 were 
used in the site specific geology and hydrogeology discussions for 
SWMU 37 because they were the closest monitor wells to this SWMU. 
Otherwise these sections would have been omitted. It was not Sloss's 
intention to use these piezometers as downgradient wells for SWMU 37. 
In the BTF and Sewers RFI Report recommendations (Section 6.3, page 
109), Sloss proposed installing a monitor well downgradient ofSWMU 
37 to evaluate the groundwater at SWMU 37. 

Benzene concentrations in MW17 near SWMU22 also exceed the MCL for 
benzene. MW17 is located near the down gradient boundary of the Sloss 
property and contaminated groundwater from the SWMU22 area probably 
leaves the Sloss property. There are no monitoring wells down gradient from 
the site. 

Sloss proposes to install a shallow monitor well downgradient of MW -17 
on the east side of the drainage ditch to delineate the horizontal extent of 
benzene contamination (Figure 6-1). The proposed monitor well 
location is approximate and will be finalized pending negotiation of 
access agreements with off site property owners and field evaluation of 
site access since woods and railroad tracks are located east of the 
drainage ditch. 

There are no monitoring wells beyond Five Mile Creek to show relationships 
between the site, the creek and the rock quarries in the area. 

Five Mile Creek is a regional hydrologic barrier for the shallow aquifer 
at the Sloss Facility acting as a discharge or recharge barrier depending 
on the time of the year. Therefore, Five Mile Creek will impede the 
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migration of groundwater contamination offsite. Since the rock 
quarries are located on the south side of Five Mile Creek, where Sloss is 
located, installation of additional monitor wells north of Five Mile Creek 
will not provide additional information on the relationship between the 
site and the quarries. Therefore, installation of a monitor well on the 
north side of Five Mile Creek is not warranted. 

The shape of the 400 foot water level contour on Figure 2-11 suggests that 
groundwater leaves the site between MW5D and PIO, but there are no 
monitoring wells in this 3,200 foot long portion of the property boundary. 

Monitor wells were not installed between MW-SD and P-10 because this 
property is part ofthe LaFarge Quarry and is not owned by Sloss. Sloss 
has asked LaFarge for groundwater data collected from monitor wells 
located adjacent to the quarry; however, LaFarge was not interested in 
sharing the information. Sloss has installed several monitoring wells 
along the Sloss/LaFarge Quarry property boundary as part of the Land 
Disposal Areas RFI including monitor wells MW-32, MW-33, MW-34S 
andMW-34D. 

The spacing between monitoring wells in the shallow aquifer in the BTF & 
Sewers area probably averages 400 feet along the property boundary (Figure 
2-1 0). 

Shallow monitor wells were installed along the property boundary to 
determine the absence or presence of contamination adjacent to the 
Polishing Pond and the Equalization Basin. MW-11 and MW-12 
installed along the property boundary down gradient of SWMU 13 are 
approximately 120 ft apart. Additional monitor wells were proposed 
north and south of MW-17 in the BTF and Sewers RFI Report 
recommendations (Section 6.5, page 110) to delineate the extent of 
benzene contamination. The proposed monitor wells will be moved to 
100ft from MW-17 to reduce the well spacing used to delineate the 
extent of benzene. 

The spacing between monitoring wells in the deep aquifer is much greater 
(Figure 2-11) and few of the deep wells are located down gradient from 
specific SWMUs. 

The deep piezometers were installed as part of the Facility-Wide 
Investigation in areas where significant shallow groundwater was not 
encountered during drilling and were not intended to be SWMU 
delineation wells. 

Mr. Carlos E. Merizalde 
23 October 2000 

Page: 

8/17 



ARCADIS GERAGHTY&MILLER 

Contaminated groundwater is present, but no groundwater plumes have been 
identified. Groundwater velocities as high as 9,000 ftlyear are reported (BTF 
and Sewers report, p. 82). Contaminant retardation in the fractures of the 
Conasauga Limestone is likely to be negligible, so movement rates of 
dissolved contaminants are likely to be similar to groundwater movement 
rates. Matrix diffusion will be negligible. No evidence supporting natural 
attenuation is presented. No evaluation of the extent of off-site 
contamination has occurred. The extent of groundwater contamination has 
not been defined at SWMUs in the BTF and Sewers area. 

Since the intent of the Phase I RFI was to determine if groundwater 
contamination was present or absent at SWMU 22 and the BTF 
SWMUs, natural attenuation data was not collected. After the extent of 
contamination is delineated, data will be collected to evaluate natural 
attenuation processes. Then upgradient, downgradient, sidegradient 
and plume wells can be selected for the natural attenuation evaluation. 

Evaluation of the extent of off site contamination will be assessed during 
Phase II of the RFI. Installation of the additional wells in the BTF area 
during the BTF and Sewer Addendum investigation conducted in 1999 
has provided sufficient information to delineate the extent of benzene 
groundwater contamination and DNAPL in the BTF area (SWMUs 13 
through 21). Additional monitor wells are being installed at SWMU 22 
during the Phase II RFI to delineate the extent of benzene in 
groundwater at MW-17. Monitor wells will be installed at SWMU 4 and 
37 during the Phase II RFI to determine the absence or presence of 
groundwater contamination at these SWMUs. 

The situation for contaminated soil is similar. The extent of contaminated 
soils have not been defined on any of the maps in the BTF and Sewers 
report. Volumes of contaminated soil are not estimated in the BTF & Sewers 
report, so basic site characterization factors typically included in a RFI report 
have not been prepared for the Corrective Measures Study investigations. 

The extent of soil contamination in the BTF area was delineated in 
Figure 4-4. Soil contamination was found in one monitor well borehole 
at SWMU 22. The soil contamination found in the BTF area and at 
SWMU 22 was located at or near the top of the bedrock and is most 
likely due to historical disposal practices in this area and not the current 
BTF SWMUs. Soil was not present around SWMU 37 since this SWMU 
was installed in bedrock. Physical conditions along the BTF Sewer 
(SWMU 4) (railroad tracks to the west and EPA sewer to the east) 
preclude the delineation of soil contamination east and west of the BTF 
Sewer. The BTF sewer line is still active and soil borings have to be 
carefully installed so the sewer line is not damaged. Monitor wells were 
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proposed in the RFI recommendations to evaluate the impacts of the low 
levels of soil contamination on the groundwater. 

SPECIFIC COMMENTS 

Comment 1: 

The concentration of benzene in groundwater from MW17 exceeds the MCL 
(page 91) for benzene by a factor of 3 (fable 4-19). There are no other wells 
nearby. The benzene concentration may not be from the center of the plume, 
therefore higher benzene concentrations may be present in groundwater 
leaving the site. MW17 is located at the edge of the Sloss property. Figure 
2-10 shows that groundwater flow directions from MW 17 are northward, 
therefore, groundwater contaminated with benzene in excess of the MCL is 
moving north-eastward, off site. None of the figures in the report show the 
extent of groundwater contamination in the vicinity of SWMU22. The 
extent of groundwater contamination has not been defined. 

Response: 

The intent of the Phase I RFI was to determine the presence or absence 
of groundwater contamination at SWMU 22. Three additional monitor 
wells were proposed in the BTF and Sewers RFI recommendations 
(Section 6.5) to delineate the extent of benzene in the MW-17 area. As 
discussed above the monitor wells located north and south of MW -17 
will be relocated to approximately 100ft from MW-17 to reduce the well 
spacing. Additionally, as proposed in the RFI Report a deep monitor 
well will be drilled at the MW -17 location. A monitor well cannot be 
installed west of MW-17 because the Polishing Pond is located in this 
area. 

A monitor well will also be installed northeast ofMW-17 on the east side 
of the drainage ditch. The proposed monitor well location is 
approximate and will be finalized pending negotiation of access 
agreements with off site property owners and field evaluation of site 
access since woods and railroad tracks are located east of the drainage 
ditch. The monitor well will be installed and developed in accordance 
with the RFI Work Plan. Groundwater samples will be collected from 
the new well in accordance with the RFI Work Plan. The samples will 
be analyzed for volatile organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), Priority Pollutant (PP) metals, barium, 
and cyanide. 
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Comment 2: 

Please clarify the number of monitoring wells which were sampled. The text 
at the beginning of section 3.9.1, page 43 states "A total of twenty (17) 
wells ... " were sampled. 

Response: 

Seventeen monitor wells were sampled. The text will be corrected. 

Comment]: 

The presence ofDNAPL in MW3 and MW4A, coupled with the low pH of 
the influent and effluent at SWMU13 (BTF and Sewers, p. 16, locations on 
Figure 2-12) suggests the potential for deep contaminant migration in the 
limestone aquifer. The secondary porosity of the Conasauga Formation 
limestones underlying the SWMU13 area may have been enhanced and 
contaminant migration from the site may be more rapid than in other areas. 
The extent ofNAPL contamination, rates of contaminant migration and 
degradation should be determined. Natural or man-made discharge areas and 
potential receptors should be identified, which can not be done until the 
extent of contamination has been defined. 

Response: 

There is approximately 10 to 20ft of clay between the bottom of the 
Equalization Basin (SWMU 13) and the top of the bedrock. Any cracks 
present in the clay would most likely have been sealed by the coal tar 
that coats the bottom of the basin. The pH (6.7 to 7.6) ofthe 
groundwater samples collected at SWMU 13 indicates that groundwater 
has not been influenced by this SWMU. 

The extent of DNAPL contamination was delineated in the BTF and 
Sewers Addendum Report (Figure 4-6). The DNAPL is a very viscous 
coal tar material and it is not expected to be mobile. (The DNAPL 
cannot be pumped by a peristaltic pump and has to be bailed from MW-
4A.) The DNAPL release most likely occurred prior to 1974 when 
untreated wastes were discharged directly to the BTF area. Based on 
the appearance of the DNAPL in MW-4A and the total analytical results 
(Table 4-7), the DNAPL does not appear to be degrading. Naphthalene 
and benzene are the only compounds which been detected in site 
groundwater in the area where the DNAPL is located. 

There are no natural or manmade groundwater discharge areas in the 
BTF area. 
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Comment4: 

Section 4.1 is titled "BTF Equalization Basin and BTF Emergency Basin 
(SWMUs 13 and 21)". Most of the paragraphs in this section refer to 
"SWMUs 13 and 21 ", but there are two references to "SWMUs 13 and 22" 
on page 63. SWMU 22 isn't very far away, but probably wasn't meant to be 
included in this section. Please verify whether the references to SWMU 22 
in Section 4.1 are typographical errors and make corrections if necessary. 

Response: 

The references to SWMU 22 are typographical errors. The text will be 
revised to say SWMUs 13 and 21. 
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BTF and Sewers Draft RFI Addendum Report 

GENERAL COMMENT 

Comment: 

The description of procedures used to purge the monitoring wells prior (page 
1 0) to sampling indicates that low flow purging procedures are not be used. 
Purge pumps are lowered in the well as water levels decline (page 10). The 
amc·.mt of which the pump may be lowered is not specified, but the text 
states that some wells are pumped until dry. The EPA Region 4 SOP 
specifically reconunends that wells should not be pumped until dry when 
purging. Some purge rates presented in Appendix A exceed 2.6 
liters/minute, which greatly exceeds rates reconunended for low-flow 
purg~ng. 

When the discharge rate exceeds the well yield, the increased hydraulic 
gradient between the formation and the well can mobilize particles, elevating 
turbidity. Continued removal of water can dewater the filter pack, leading to 
gravity drainage of pore water and sediments, further increasing turbidity. 
Table 3-3 shows that 5/7 turbidity values reported this report exceeded the 
Region 4 SOP reconunendation for a maximum turbidity of lONTU in 
groundwater samples. One of the samples which didn't exceed this 
reconunendation had a turbidity of9.4NTU. 

Over-pumping during purging can result in loss of volatile compounds from 
the water and false positive results for metals. Samples which include metals 
sorbed on normally inunobile matrix particles may bias analytical results if 
suspended particle concentrations are very high, leading to elevated 
concentrations of contaminants. This is known to be particularly applicable 
to metals, but may apply to other contaminants, such as P AHs and pesticides. 
In general, the purging process should not lower the water level in the well 
more than a few tenths offeet. Low flow purge rates between 0.1 and 0.3 
liters/minutes can be achieved with peristaltic or bladder pumps. The depths 
to water shown on Table 3-1 indicate that peristaltic pumps could be used at 
many of the wells at this site. Bladder pumps probably could be used at the 
deeper wells. Regardless of the type of pump used," ... the primary 
consideration is to avoid dewatering of the well screen. This may require 
repeated recovery of the water during purging while leaving the pump in 
place within the well screen" (EPA, 1996, Section V). 

Low flow procedures should be adapted for future sampling events where 
possible. The tex1 refers to methods for collecting VOCs which are 
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described in the QAAP. However, if a bailer is being used, VOCs can be 
collected from purged wells using the tube & glove method (EPA Region 4 
SOP Section 7.3.3), rather than a bailer. Samples for metals should not be 
collected until a reasonable effort is made to reduce the turbidity to less than 
lONTUs. EPA Region 4 has achieved this goal in temporary (direct push) 
wells using peristaltic pumps powered by motorcycle batteries. Purging 
times may be as long as a few hours, however, a single operator with 
multiple pumps and batteries can purge numerous wells simultaneously, 
producing less water for disposal and assuring better quality samples. The 
cost for a "reasonable effort to reduce turbidity below 10 NTU" must be 
weighed against the cost of subsequent meetings and reports arguing that 
high metals concef'trations are false positive results which may be the result 
of turbid samples. 

Response: 

Sloss will begin to use low flow sampling during the 2001 field 
investigation. The screens in monitor wells MW-38 through MW-43 
were installed across the overburden (clay)/rock interface to delineate 
the extent of DNAPL and LNAPL in the MW -4A and MW -6 areas, 
respectively. Sloss will use low flow sampling procedures to sample 
these wells during subsequent sampling events; however, since these 
wells are screened partially in clay, the turbidity problems may persist. 
Samples for metals will not be collected ifthe Tubidity is above 10 
NTUs. Every effort will be made to keep wells from pumping dry. 
However, some monitor wells are installed in bedrock with very little 
secondary permeability and they may still pump dry even at low flow 
sampling rates. 

SPECIFIC COMMENTS 

Comment 1: 

Figures 4-4 and 4-7 show that in the vicinity where DNAPL has been 
observed near MW4A, the first MWlO borehole and MW3, a trough in the 
bedrock surface generally coincides with the course of a "Pre-RCRA stream" 
which used to drain the area. Figure 4-4 shows that the DNAPL at MW4A is 
on a bedrock high. Does DNAPL from the vicinity ofMW4A move down 
the bedrock surface toward the bedrock trough? Does the old stream channel 
influence groundwater flow directions and contaminant pathways? Please 
explain. 
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Response: 

Based on the viscosity of the coal tar material, the DNAPL is most likely 
not moving. The coal tar is residual material that infiltrated into 
fractures in the bedrock when untreated waste was discharged directly 
into this area. More DNAPL appears to be present in MW-4A than in 
wells installed in the bedrock trough. Over five feet ofDNAPL has been 
measured in MW-4A, whereas in MW-3, DNAPL was found on the 
pump when this well was being redeveloped but has not accumulated in 
the well. This may be due to the presence of more secondary porosity in 
the limestone pinnacle where MW-4A is located. The limestone pinnacle 
would have been exposed to more weathering than the limestone in the 
trough. 

The old stream channel does not appear to influence groundwater flow 
directions and contaminant pathways. Based on the groundwater data 
collected in this area since 1995, the groundwater flow direction is being 
influenced by dewatering in the Southern Ready Mix Quarry rather 
than the bedrock topography. If the dewatering was discontinued in 
the Southern Ready Mix Quarry, the groundwater flow would most 
likely be towards Five Mile Creek which is a major hydrologic 
boundary. The groundwater flow would than follow the path of the old 
stream channel which is oriented north-south towards Five Mile Creek. 

Comment 2: 

Figure 4-5 shows shallow groundwater contours crossing the ditch on the 
east side of the site. The interpretation shows that the ditch was not the 
discharge area for shallow groundwater in this area, and does show that 
groundwater from the vicinity ofSWMU13leaves Sloss property and 
crosses the railroad tracks. 

Elevations from U.S.G.S. Birmingham North topographic map suggest that 
the groundwater flow directions near SWMU13 may not be correct. The 
ditch drains toward the north, yet the groundwater contours show that 
groundwater between MW5 and MW12 flows across the ditch to the 
southeast. Are the ditches connected to the shallow groundwater flow 
system? Could buried stream beds, ditches or storm drains be diverting 
shallow groundwater from the SWMUI3 area. What is the water level in the 
equalization basin (SWMU13)? SWMU13 has a clay liner and therefore 
leakage from the pond may create a mound on the water table. Does the 
basin or the surface water drainages south of the basin affect groundwater 
flow directions? The presence ofLNAPL and DNAPL in this area (Figure 4-
6), make interpretation of groundwater flow directions (Figure 4-5), the 
bedrock topography (Figure 4-4), and the relationships between surface 
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water drainage and the equalization pond critical. Is there any evidence for 
the existence of a unsaturated zone beneath the pond? 

Figure 4.5 shows that groundwater contamination from the LNAPL at MW6 
would have to be 30 feet wide in the vicinity ofMW42 for the edge ofthe 
plume to be detected at MW42. If it can be shown that surface water 
drainages influence groundwater flow directions, a plume might be better 
defined using the surface water data combined with water level elevations. If 
additional wells are necessary to define the plume, the location selection 
process should consider surface water as potential groundwater discharge 
areas. 

Please re-evaluate the water level contours presented on Figure 4-5 
considering the effects of surface water discharge areas and the potential for 
mounding of the water table beneath SWMU13. 

Response: 

The storm water drainage ditch that is located south and east of SWMU 
13 is a shallow ditch approximately 1-2 ft deep. The depth to the top of 
bedrock along the eastern drainage ditch is between 8 and 13 ft bls and 
along the western ditch is between 6 and 13 ft bls. Since the ditch is 
approximately 1-2ft deep, the drainage ditch doesn't intersect the 
bedrock surface. The shallow Conasauga aquifer is under confined or 
semi-confined conditions in the BTF area and there is a downward 
vertical gradient in the limestone between MW-SS and MW-SD located 
adjacent to the drainage ditch. The ditches may recharge the 
groundwater flow system during rain events; however, groundwater 
does not appear to discharge into the shallow ditch. 

Although the USGS map suggests that topography slopes to the north, 
dewatering in the Southern Ready Mix Quarry is influencing the 
shallow groundwater flow system by lowering the potentiometric surface 
and changing groundwater flow to the southeast. 

There are no buried streambeds or storm drains in the BTF area. In the 
area where the BTF was installed, the pre-RCRA streambeds were 
removed and replaced by clay fill material that ranges from 16 to 24ft 
thick. 

The equalization basin is approximately 5 ft deep and the water in the 
basin is perched since 10 to 20 feet of clay is present between the basin 
and top of bedrock. The basin is coated with coal tar from Coke Plant 
wastes. Any cracks in the clay would have been in-filled with the coal 
tar, which is an effective sealant, and there should be no leakage from 
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the pond. Additionally, groundwater data does not indicate that a 
mound is present beneath the basin. 

The basin and surface water drainage ditches south of the basin do not 
appear to effect groundwater flow directions in the limestone aquifer. 
The absence of a groundwater mound under the basin and lithologic 
data collected during installation of monitor wells MW-7, MW-38, and 
MW -40 around the perimeter of the basin indicate that the clay is not 
saturated. 

As discussed above, the surface water drainage does not appear to be 
influencing the shallow groundwater flow direction. The LNAPL in 
MW-6 is localized in extent and the source of the LNAPL appears to be 
the adjacent ABC Coke gas pipeline drip leg. Since the Sloss pre
RCRA waste stream and SWMUs 13 and 21 do not appear to be the 
source of the LNAPL, no further action is warranted in the area by Sloss 
Industries. 

Sloss has re-evaluated the water level contours on Figure 4-5 and 
believes they are an accurate representation of the groundwater flow 
conditions in the vicinity of the BTF area. Due to the influence of the 
dewatering at the Southern Ready Mix quarry, the groundwater flow 
direction is to the southeast. Data indicates that the shallow limestone 
aquifer does not discharge into the shallow stormwater drainage ditch. 
Since 10 to 20 feet of clay is present beneath the equalization basin and 
the basin is coated with coal tar, there should be minimal leakage from 
the basin. Water level data does not indicate that a groundwater 
mound is present beneath the basin. 
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1.0 INTRODUCTION 

Sloss Industry Corporation (Sloss) located in Jefferson County, Alabama, is 

evaluating past waste management practices in accordance with the regulations set forth 

by the Hazardous and Solid Waste Amendments (HSWA) of the Resource Conservation 

Recovery Act (RCRA) (Figure 1-1). In August 1990, ARCADIS Geraghty & Miller, 

Inc. was contracted by Sloss to prepare and implement a RCRA Facility Investigation 

(RFI) Work Plan for 39 solid waste management units (SWMUs) identified at the Sloss 

Facility during the RCRA Facility Assessment (RFA) (Figure 1-2). A RFI Work Plan 

was prepared and approved by the United States Environmental Protection Agency 

(USEPA) in May 1995. The Work Plan describes the investigations that will be 

conducted to characterize the nature, extent, and rate of contaminant migration from the 

SWMUs identified at the Facility. 

In the RFI Work Plan, the SWMUs were separated into four separate areas: Coke 

Manufacturing Plant, Land Disposal Areas, Biological Treatment Facility (BTF) and 

Sewers, and Chemical Manufacturing Plant (Table 1-1 and Figure 1-2). These areas were 

created to group similar industrial activities together and allow for a systematic 

implementation of the investigation activities at each area. Initially, a Facility-Wide 

investigation (FWI) was completed in June through August 1995 to develop a conceptual 

hyerogeologic and hydrologic model of the Sloss Facility. The conceptual model details 

information on groundwater and surface water flow for use in assessing possible 

contaminant transport for future SWMU investigations. The RFI Facility-Wide Report 

was submitted to the USEP A in February 1996. 

After completion of the RFI Facility-Wide Report, Sloss began focusing on the 

areas within the Facility as specified in the RFI Work Plan. Each of the four areas (Coke 

Manufacturing Plant, Land Disposal Areas, BTF and Sewers, and Chemical 

Manufacturing Plant) are being sequentially investigated and evaluated. The Coke 

Manufacturing Plant investigation was conducted in June 1996 and the RFI report for this 
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area was submitted to the USEPA in February 1997. The Land Disposal Areas 

investigation was conducted from June to August 1997. RFis for the remaining SWMU 

areas will be implemented in 1998 (BTF and Sewers), and 1999 (Chemical 

Manufacturing Plant). This RFI Land Disposal Areas Report summarizes the results of 

the Land Disposal Areas investigation. 

1.1 SITE BACKGROUND 

The Sloss Facility began operation in 1919 as Sloss Sheffield Steel and Iron 

Company (SSSIC) producing foundry and furnace coke and coke by-products. The Coke 

Manufacturing Plant consisted of five coke batteries which contained 240 coke ovens. 

Coke batteries 1 and 2, consisting of 120 coke ovens, were taken out of service in 1979. 

The coke product, produced through a process of carbonization, is sold primarily to the steel 

industry as furnace coke. The Coke Manufacturing Plant is currently operating and is 

located at the southwest part of the Sloss Facility (Figure 1-2). 

In 1939, SSSIC merged with United States Pipe and Foundry Company and in 1948 

the Facility constructed a Chemical Manufacturing Plant, which produced Toluene Sulfonic 

Acid (TSA) 94. Sloss later expanded operations by manufacturing sulfones through a 

sulfonization process of sulfuric acid and benzenesulfonyl chloride (BSC). The Chemical 

Manufacturing Ph:..-1t is located at the southeast part of the Sloss Facility and is currently 

operating(Figure 1-2). 

A Mineral Wool Plant was constructed northeast of the Chemical Manufacturing 

Plant in 1950 and is currently operating (Figure 1-2). The plant manufactures mineral fibers 

which are used for ceiling tiles and insulating products. 

In 1958, an iron blast furnace began operation at the Facility and produced pig iron 

from iron ore. The blast furnace ceased operation in 1979 and was removed in 1984. 
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Jim Walter Corporation (JWC) bought this Facility in 1960 and constructed a BTF 

located in the northern part of the Sloss Facility in 1973 (Figure 1-2). The BTF was 

designed to treat wastewater generated at the Facility. The wastewater that is generated 

enters a BTF Sewer System and is directed to the northeast part of the Facility where the 

BTF is currently operating. In 1988, the JWC sold controlling interest to Hillsborough 

Holding Corporation (HHC), and Sloss Industries Corporation became a wholly-owned 

subsidiary of HHC. 

1.2 OBJECTIVES 

The objectives of the Land Disposal Areas RFI are to: (1) confirm the presence or 

absence of contamination at the site; (2) determine the extent and degree of contamination 

at the site; (3) identify and characterize the sources of contamination for the site; ( 4) assess 

the potential for contaminant migration to surrounding environments; (5) identify public 

health and environmental risks of any contaminants; and (6) define the scope of future 

investigations and/or actions at the site. 

To meet the RFI objectives, each of the identified Land Disposal Areas SWMUs 

were evaluated to assess whether releases to the environment have occurred. The presence 

or absence of contamination was investigated at each Land Disposal Areas SWMU by 

collecting samples of potentially affected media (sludge, subsurface and surficial soil, and 

groundwater). Geophysical surveys (seismic, conductivity, and resistivity surveys) were 

performed around the perimeters of SWMU 23 and SWMUs 38 and 39 to provide data on 

the depth to bedrock and identify areas with highly conductive materials in the soil or 

groundwater. A risk assessment was prepared to identify public health and environmental 

risks of any contaminants. Additionally, data collected during the Land Disposal Areas RFI 

was also used to revise the conceptual site model which was developed during the FWI and 

subsequently modified with data collected during the Coke Manufacturing Plant 

investigation. 
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1.3 SCOPE 

The land disposal operations at the Sloss Facility consists of three distinct areas 

(SWMU 23, SWMU 24, and SWMUs 38 and 39) for purposes of this investigation. 

These SWMUs are areas where materials generated from various on-site processes have 

been placed on the ground. SWMUs 38 and 39 are two adjacent units and are being 

evaluated as one unit hydrogeologically because of their close proximity. 

Area 1 -Biological Sludge Disposal Area (SWMU 23): The RFI investigation for 

SWMU 23 consisted of the following tasks: 

1. Seismic and conductivity geophysical surveys: The seismic survey 
was conducted to provide data on the depth to bedrock and the 
conductivity survey was conducted to identify areas with highly 
conductive materials in the soil and groundwater. 

2. Sludge sampling: Sludge sampling was performed to evaluate the 
potential contaminants present in the sludge material and assess the 
potential for these constituents to leach from the sludge. 

3. Installation of soil borings and soil sampling: Subsurface soil 
sampling was conducted to confirm the presence or absence of soil 
contamination at the monitor well locations. 

4. Installation of six monitor wells: The monitor wells were installed to 
collect lithologic data, water level data, evaluate the hydraulic 
conductivity of the aquifer, and assess groundwater quality. 

5. Hydraulic conductivity testing of the aquifer: Aquifer tests were 
conducted on each monitor well in order to determine hydraulic 
conductivities and groundwater flow velocities. 

6. Groundwater sampling. Groundwater sampling was conducted to 
confirm the presence or absence of groundwater contamination at 
SWMU23. 

Area 2- Blast Furnace Emission Control Sludge Waste Pile (SWMU 24): Sludge 

sampling was performed to evaluate the potential contaminants present in the 
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sludge material and assess the potential for these constituents to leach from the 

sludge. Soil sampling was conducted to confirm the presence or absence of soil 

contamination around the waste pile. 

Area 3 - Landfill (SWMU 38) and Blast Furnace Emission Control Sludge Waste 

Pile (SWMU 39): The RFI investigation for SWMUs 38 and 39 consisted of the 

following tasks: 

1. Seismic, conductivity, and resistivity geophysical surveys: The 
seismic survey was conducted to provide data on the depth to bedrock 
and the conductivity and resistivity surveys were conducted to identify 
areas with highly conductive materials in the soil and groundwater. 

2. Sludge sampling: Sludge sampling was performed at SWMU 39 to 
evaluate the potential contaminants present in the sludge material and 
assess the potential for these constituents to leach from the sludge. 

3. Installation of soil borings and soil sampling: Subsurface soil 
sampling was conducted to confirm the presence or absence of soil 
contamination at the monitor well locations. 

4. Installation of 14 monitor wells: The monitor wells were installed to 
collect lithologic data, water level data, evaluate the hydraulic 
conductivity of the aquifer, and assess groundwater quality. 

5. Hydraulic conductivity testing of the aquifer: Aquifer tests were 
conducted on each monitor well in order t~ determine hydraulic 
conductivities and groundwater flow velocities. 

6. Groundwater sampling: Groundwater sampling was conducted to 
confirm the presence or absence of groundwater contamination at 
SWMUs 38 and 39. 

Risk Assessment: Using data generated from the RFI, a health and environmental 

assessment was prepared to evaluate the risks associated with the Land Disposal 

Areas SWMUs. 
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2.0 STUDY AREA 

2.1 TOPOGRAPHY 

Sloss is located in the Birmingham Valley District of the Alabama Valley and Ridge 

Physiographic section. The Birmingham Valley trends northeast-southwest and is 

characterized as essentially flat, low lying, and is bound to the southeast by Red Mountain 

and to the northwest by Sand Mountain (Figure 2-1 ). 

Land surface elevations on the Sloss Facility range between 540 and 560 feet above 

mean sea level (ft amsl) except at the northwest portion of the Facility where Sand 

Mountain is exposed. Approximately 180 feet of relief is present from Sand Mountain to 

the Sloss Facility. Drainage from Sand Mountain trends southeast directing surface water 

toward the Sloss Facility (Figure 1-1). 

2.2 SURFACE WATER 

The Sloss Facility lies in the Black Warrior River Basin. Two tributaries of the 

Locust Fork of the Black Warrior River occur in the vicinity of the Sloss Facility, Five 

Mile Creek located along the northern boundary of the Facility and Village Creek located 

approximately 1.5 miles south of the Facility. In the vicinity of the Sloss Facility, Five 

Mile Creek flows to the west and Village Creek flows to the southwest. 

Surface water at the Sloss Facility is limited to a drainage ditch located along the 

eastern property boundary of the Sloss Facility. This drainage ditch is located north of 

SWMU 38 and extends from near monitor well MW-32 located adjacent to the LaFarge 

Quarry northward to Five Mile Creek where it discharges (Figure 2-2). Several drainage 

ditches which collect storm water runoff are also located adjacent to the Land Disposal 

Areas SWMUs. Storm water drainage ditches are located north and south of Summit 

Street which is located between SWMUs 38 and 39 and SWMU 24 and east of SWMU 
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24 along the driveway into the BTF. Additionally, a swale is located along the northern 

boundary of SWMU 24. SWMU 25, the Storm Water Runoff Sewer, which collects 

storm water and non-contact cooling water from the Sloss Facility, is located along the 

northwestern boundary of SWMUs 38 and 39 and approximately 50 feet west of SWMU 

24. There are no surface-water bodies in the Land Disposal Areas SWMUs; however, 

SWMU 22, the Polishing Pond, which is a large surface impoundment, is located north of 

SWMU 24. Water from SWMU 25 drains into the polishing pond before permitted 

discharge to Five Mile Creek. 

2.3 GEOLOGY 

2.3.1 Regional Setting 

The Sloss Facility is situated within the Valley and Ridge province at the southern 

end of the Appalachian Mountains (Figure 2-1 ). The Valley and Ridge province in the 

Birmingham area is underlain by more than 10,000 feet of sedimentary rock that range in 

age from Cambrian to Holocene. A generalized stratigraphic section of rocks in the area is 

presented in Figure 2-3. The Valley and Ridge Province is a structurally complex geologic 

feature that developed at the end of the Paleozoic Era in response to tectonic stresses during 

the deformation of the Appalachian fold mountain belt. Northwest trending faults and folds 

and thrust faults are typical of the Appalachian fold mountain belt. Structurally, the Valley 

and Ridge Province includes the Birmingham anticlinorium, Cahaba synclinorium, and the 

western edge of the Coosa synclinorium which are generally faulted and folded (Kidd and 

Shannon, 1977) (Figures 2-4 and 2-5). After development of the Valley and Ridge 

Province, the structures were subsequently modified by erosion. 

The Birmingham anticlinorium is a major thrust faulted fold which trends northeast

southwest (Thomas and Bearce, 1986). The Sloss Facility is located on the Blount 

Mountain syncline which is the northwest limb of the Birmingham anticlinorium (Figure 2-

5). 
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Several structural features are present on the Birmingham anticlinorium including 

the Opossum Valley thrust fault, which occurs in the area of the Sloss Facility, and the 

Jones Valley thrust fault (Figures 2-4 and 2-5). The Opossum Valley thrust fault is a 

northeast-southwest trending fault located on the northwestern limb of the Birmingham 

anticlinorium. It has a displacement of 7,000 feet or more where older carbonate rocks of 

the Conasauga Formation, Ketona Dolomite, and Knox Group have been thrusted from the 

southeast over younger Paleozoic clastic rocks (Kidd and Richter, 1979). Numerous faults 

and fault splays are associated with the Opossum Valley fault, and formations immediately 

west of the fault are typically overturned, deformed, and faulted (Kidd and Richter, 1979). 

2.3.2 Facility Geology 

The Sloss Facility is underlain by sedimentary rocks that range in age from 

Cambrian to Pennsylvanian as presented in Figure 2-6, a geologic map of the site. South of 

Summit Street, the Opossum Valley fault trace is located at the northwest perimeter of the 

Sloss Facility property. North of Summit Street in the BTF area, the Opossum Valley fault 

trace bisects the property in the area of the Polishing Pond (Figure 2-6). The hanging wall 

of the fault is located in the Sloss Facility plant area and the footwall of the fault is located 

on and adjacent to Sand Mountain (Figure 2-6). 

Northwest of the Opossum Valley fault trace, on the footwall of the fault, the Sloss 

Facility including SWMU 23 is underlain by strata ranging from Silurian to Pennsylvanian 

in age (Figure 2-6). A fault slice of folded strata ranging in age from Silurian and older to 

Mississippian, which is part of an anticline structure, is present between the hanging wall 

and footwall of the Opossum Valley fault (Figure 2-6). The rocks exposed on Sand 

Mountain are inclined and dip to the southeast from 28° to 77°. 

Southeast of the Opossum Valley fault trace, on the hanging wall of the fault, the 

Sloss Facility including SWMU 24 and SWMUs 38 and 39, is underlain by the Conasauga 
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Formation of Cambrian Age as presented in Figure 2-6. The rocks in the Conasauga 

Formation are inclined and dip to the southeast from 26° to 3SO. A northeast-southwest 

geologic cross section of the Sloss Facility which bisects SWMU 24 and parallels the 

northwestern boundary of SWMUs 38 and 39 was constructed along the line indicated in 

Figure 2-2. The northeast-southwest cross section is presented in Figure 2-7. 

The Conasauga Formation, which underlies the Land Disposal Areas, varies from 

1,100 to 1,900 feet in thickness. In the area of the Opossum Valley fault, the stratigraphic 

thickness of the Conasauga Formation is probably much thinner than 1,100 to 1,900 feet. 

The Conasauga Formation consists of relatively few micrite zones, with larger proportions 

of very fine grained sparite and argillaceous sparite, and several zones containing somewhat 

dolomitic edgewise conglomerates (Brockman, 1978). The micrite tends to be light-gray, 

the sparite being darker in color, and the argillaceous rocks being darker than the purer 

limestone. 

Lithologic data collected during the FWI indicates that the top two feet of the 

Conasauga Formation at most locations is composed of highly weathered limestone. Below 

the upper weathered surface of the Conasauga Formation, the limestone was generally 

massive with very few fractures. The blocks of limestone encountered during the FWI 

drilling were typically, medium gray in color and hard with thin (1- to 2-foot) lenses of 

softer, darker gray shale and shaley limestone; however, occasionally thin (2- to 12-inch) 

fracture zones were encountered. The limestone in these fracture zones was usually broken 

up and any remaining voids were infilled with calcite crystals. Areas of fractured limestone 

were generally within the upper 50 feet of the Conasauga Formation and became more 

infrequent with greater depth. Based on lithologic and geophysics data, the Conasauga 

Limestone at depth appears to be hard with little secondary porosity. 

The underlying rocks of the Sloss Facility have been structurally deformed in 

response to thrust faulting, resulting in the development of an extensive network of faults 

and joints. The stress associated with the folding and faulting has created major joint 
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traces in the Conasauga Formation which trend northeast and northwest at the Sloss 

Facility. Two systematic sets of joints were found in quarries adjacent to the site, one set 

strikes approximately N45°E and dips approximately 60"NW and are approximately 

perpendicular to bedding and the second set strikes N30°W and has subvertical dips. 

Many of the joints of both sets are calcite healed, although some were observed to have 

reopened. 

2.3.3 Bedrock Topography 

The bedrock topography of the Sloss Facility generally slopes to the north 

towards Five Mile Creek and top of bedrock elevation ranges from 574.2 ft amsl at the 

southwestern end of the site to 507 ft amsl near Five Mile Creek. In the Land Disposal 

SWMU Area, the bedrock elevations range from 517.8 to 625.7 ft amsl (Figure 2-8). 

Bedrock elevations in the area of SWMU 24 and SWMUs 38 and 39 range from 517.8 to 

554.5 ft amsl and bedrock elevations on Sand Mountain (SWMU 23) range from 532.8 to 

625.7 ft amsl. Depth to bedrock in the SWMU 24 and SWMUs 38 and 39 area is 

generally between 11 and 23 feet below land surface (ft bls) and the depth to bedrock on 

Sand Mountain ranges from 0 to 38ft bls. Weathering of the Conasauga Formation has 

produced an undulating bedrock surface where several feet of relief has developed over 

tens of feet in some areas of the site (Figure 2-8). 

2.4 SOILS 

2.4.1 Facility-Wide Soils 

Residual soil from weathered Conasauga Formation limestone overlies the majority 

of the Sloss Facility including the Land Disposal Areas; however, on and adjacent to Sand 

Mountain where SMWU 23 is located, residual soils have formed on the red Mountain 

Formation, the Ft. Payne Chert, the Tuscumbia Limestone, the Hartselle Sandstone, the 

Floyd Shale, and the Pottsville Formation (sandstone and shale) (Figure 2-6). According to 

G:\proj\TF320\Landdisp\rcvrpt\RevisedLD-RPT2. doc ARCADIS Geraghty & Miller 



2-6 

the Soil Survey of Jefferson County, Alabama (Spivey, 1982), soils on Sand Mountain 

consist of Tupelo silt loam and Allen-Urban land complex. Tupelo silt loam is nearly level 

to gently sloping, moderately well drained soil located on uplands of limestone valleys. 

The Allen-Urban land complex consists of strongly sloping, well drained Allen fine sandy 

loam and areas of Urban land located on mountain foot slopes and uplands of limestone 

valleys. Urban soils, where the original soil was altered by cutting and filling, shaping and 

grading, excavation, blasting, compacting, or covering with concrete or asphalt, occur on 

the remainder of the Facility. Where the original soil has not been disturbed, residual soil 

from weathered Conasauga limestone is present. 

Lithologic data collected during the FWI indicates that in general, native soils at the 

Sloss Facility consist of cohesive, medium stiff to stiff inorganic clays of low to medium 

plasticity (CL) and high plasticity (CH) with color ranging from reddish brown to orangish 

yellow to very pale orange. General engineering properties based on analytical and visual 

observations of site soil properties include: high shrink-swell potential, low permeability, 

and low strength capabilities. Laboratory analysis of nine shelby tubes collected during the 

FWI identified the following ranges for geotechnical parameters which are consistent with 

the general engineering properties identified for site soils: coefficient of permeability 1.9 x 

10-ii to 5.4 x lO.s centimeters per second (em/sec); wet and dry porosity 0.59 to 0.84 and 

0.39 to 0.55, respectively; wet and dry density 112.8 to 129.2 pounds per cubic feet (lb/ff) 

and 77.1 to 104.6 lb/ff, respectively; and specific gravity 2.70 to 2.81. The low 

permeability of native soils will act as a barrier to mitigate the downward migration of any 

constituents of concern 

Soil thickness at the Sloss Facility ranges between 0 and 38 feet thick. The soil at 

SWMUs 38 and 39 ranges between 11 and 23 feet thick. On Sand Mountain, surrounding 

SWMU 23 soil thickness ranges from 0 to 38 feet thick. The soil is thickest on Sand 

Mountain in the area of monitor well MW-23 (38 ft), and thinnest, along the railroad tracks 

near piezometer P-20 and on Sand Mountain near monitor well MW-22. As indicated 

above, some areas of the Sloss Facility have been altered as a result of construction of the 
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facility. Soils in the vicinity of SWMU 24 and SWMUs 38 and 39 have been replaced by 

non-native materials ( eg. sludge, fill) in many locations. 

2.4.2 Background Soil 

Two areas located on Sand Mountain were selected as background soil boring 

locations in areas which appeared, according to historical aerial photographs, to be 

minimally disturbed by industrial activity. One area (SB-1, SB-2 and SB-3) was located 

south of Summit Street adjacent to power transmission lines where the grass is 

periodically maintained and the second area (SB-4, SB-5, SB-6) was located adjacent to 

the dirt road which trucks used to transport sludge to the Biological Sludge Disposal Area 

(SWMU 23) (Figure 2-8). 

Background soil samples SB-1, SB-2, and SB-3 collected south of Summit Street 

consisted of a stiff, reddish-brown to yellowish-orange, clay (CH-CL) with minor black to 

yellowish orange mottling. Background soil samples SB-4, SB-5, and SB-6, collected 

upgradient of SWMU 23, consisted of a soft to stiff, yellowish-orange, clay to sandy clay 

(CL) with minor red mottling and chert fragments. A light brown, silty sand was 

encountered in the upper four feet of SB-4. 

Background soil samples were analyzed for volatile organic compounds (VOCs), 

semivolatile organic compounds (SVOCs), Priority Pollutant (PP) metals, barium, and 

cyanide to evaluate background soil quality at the Sloss Facility. Analytical results are 

presented in Table 2-1. Trace concentrations of VOCs including methylene chloride, 

tetrachloroethene, toluene, 1,1 ,2-trichloroethene, and trichloroethene were detected in 

background soil borings at concentrations well below the USEP A Region III Residential 

Risk-Based Concentrations (RBCs) for soil ingestion (USEPA, 1997a). These low 

concentrations of VOCs may be a result of vehicular traffic, industrial emissions, and 

weed maintenance. Tetrachloroethene, which degrades to trichloroethene, is used as a 

solvent and in soil sterilization, weed killers and insecticides. 
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Low concentrations of polycyclic aromatic hydrocarbons (P AHs) were detected in 

background soil borings at concentrations below USEP A Residential RBCs for soil 

ingestion (Table 2-1). Additionally, bis(2-ethylhexyl)phthalate and di-n-butylphthalate 

were detected at concentrations below the USEP A Residential RBCs for soil ingestion. 

Concentrations of arsenic, beryllium, barium, chromium, copper, lead, nickel, 

thallium, zinc and mercury were detected in the background soil samples. Only arsenic 

was detected at concentrations exceeding USEP A Residential RBCs for soil ingestion 

(Table 2-1). The reported concentrations however are within the observed common range 

for trace elements in natural soils (USEP A, 1983 ). 

2.5 HYDROGEOLOGY 

2.5.1 Regional Hydrogeology 

Most of the industrial and domestic water supply in the Birmingham area is 

provided by surface water sources. Groundwater resources in the Birmingham Valley are 

used to a limited degree for industry, manufacturing and ore extraction, and some municipal 

supply. Hydrogeologic units in the area which supply groundwater include the Conasauga 

Formation, the Ketona Dolomite, and the Knox Group, although younger Paleozoics are 

reported to be capable of producing sufficient quantities of water (Moffet and Moser, 1978). 

The Conasauga Formation is a source of large quantities of water for wells and 

springs in some areas; however, the availability of water in the formation is not uniform 

because zones of increased porosity and permeability are concentrated along solution 

channels (Hunter and Moser, 1990). Recorded water production data reports yields up to 

300 gallons per minute (gpm) for industrial wells and up to 3,400 gpm for springs in the 

Birmingham Valley. The well and spring (Tannehill Spring) with maximum reported 

yields are located approximately 3 and 26 miles, respectively, southwest of Sloss. In 
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contrast, reported yields of wells completed in the vicinity of Tannehill Spring on the 

southwest edge of Jefferson County vary from having significantly more water than is 

normally required for one household to nonproducing (Moffet and Moser, 1978). 

The porosity and permeability of the Conasauga Formation generally decreases with 

depth and most of the groundwater is contained within the upper 300 feet of the formation 

(Hunter and Moser, 1990). The water table in areas underlain by the Conasauga Formation 

is typically 5 to 30ft bls. 

The Ketona Dolomite may be also be a productive aquifer in areas where bedrock 

weathering has created secondary solution features, however, water-level and production 

data for this aquifer are lacking. The Copper Ridge member of the Knox Group is a 

productive aquifer with reported yields of 145 to 820 gpm in wells and up to 3,900 gpm in 

springs. Water levels in the Copper Ridge aquifer range from 20 to 75ft bls. 

There is no data regarding the vertical or horizontal hydraulic relationship between 

aquifers. Although the Conasauga Formation, Ketona Formation, and the Copper Ridge 

member of the Knob Group have been recognized as good aquifers, data regarding their 

aquifer characteristics in the area are lacking. 

2.5.2 Facility Hydrology 

The principal lithologic units underlying most of the Sloss Facility, including 

Land Disposal Areas SWMU 24 and SWMUs 38 and 39, are the overburden and the 

Conasauga Limestone (Figure 2-6). Based upon data collected during the FWI, 

groundwater flow in the Conasauga Formation is controlled by the occurrence and 

relationships between fractures, joints, and bedding of the limestone and the shale of the 

Conasauga Formation. Piezometer data collected during the Facility-Wide RFI indicate 

three potential water bearing zones occur in the Conasauga Formation: (1) the upper 

bedrock surface (top two to three feet) which is composed of highly weathered broken, 
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limestone; (2) calcite filled fracture zones within the limestone rangmg from 

approximately 40 to 140ft bls; and (3) shaly zones below approximately 140ft bls. 

Several other hydrogeologic units underlie a small portion of the Facility on and 

adjacent to Sand Mountain in the Land Disposal Areas SWMU 23 area and the BTF area 

(Figure 2-6). On Sand Mountain, in the SWMU 23 area, water bearing zones are present 

in the Tuscumbia Limestone and in sandstone lenses within the Parkwood Formation 

(Figure 2-3). 

The highest producing water bearing zones in the Conasauga Formation were 

encountered in the upper, weathered bedrock between 40 and 140 ft bls. Below 140 ft 

bls, the Conasauga Formation appears to be composed of massive beds of low 

permeability limestone with occasional relatively more permeable shaley zones and very 

few fractures. Water bearing zones below 140 ft bls for the most part have produced 

piezometers with low yields and slow groundwater recovery. 

Although three water bearing zones exist in the Conasauga Formation, current 

water level data and the absence of a confining unit between zones suggests that the three 

zones are hydraulically connected. Additionally, water level data indicates the upper 

highly weathered limestone surface appears hydraulically connected to the overlying soil in 

many areas. Monthly water level data was collected from initiation of the FWI (August 

1995) until December 1996 to assess the hydraulic connection between the shallow and 

deep (below 140 ft bls) Conasauga Formation. Based on an evaluation of the monthly 

water level data, it was determined that quarterly water level data would be adequate to 

assess the hydraulic connection between the shallow and deep Conasauga Formation. 

Quarterly water level data was collected beginning in January 1997. 

During the Land Disposal Areas investigation, water levels were measured in all 

bedrock piezometers and monitor wells on August 17, 1997 (Table 2-2). Water level 

elevations in bedrock piezometers and monitor wells screened in permeable bedrock units 
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shallower than 140ft bls ranged from 506.02 ft amsl at P-1D to 603.90 ft amsl at :'v!W-23 

(Figure 2-9). Water level elevations in piezometers and monitor wells screened v.ithin the 

deep Conasauga Formation (depths greater than 140 ft bls), excluding MW-34D, ranged 

from 405.68 ft amsl at P-9 to 503.05 ft amsl at P-20 (Table 2-2 and Figure 2-1 0). The 

water level elevation in monitor well MW-34D is similar to water level elevations in the 

shallower piezometers and monitor wells. 

Deep Conasauga Formation piezometers P-9, P-13D, and P-21 and monitor wells 

MW-26 and MW-34D bailed dry during well development and MW-26 and MW-34D also 

bailed dry during purging before groundwater sampling. Although monitor well MW-34D 

bailed dry during development, the water level in this monitor well recovered shortly after 

the well was developed and has a water level similar to piezometers and monitor wells set 

in the upper part of the Conasauga Formation. This suggests a hydraulic connection at this 

location between the three lithologic units described previously. Water levels in deep 

piezometers P-13D, P-20, and P-21, and monitor well MW-26 have recovered from 50 to 

I 00 feet since development in August 1995 and indicate the deep zone is generally in 

hydraulic connection with the shallow, more permeable zone of the Conasauga Formation. 

Water levels in piezometer P-9, however, have not recovered since development and 

indicate some portions of the less permeable Conasauga Formation are not connected with 

the more permeable shallow zone and little to no groundwater flow may occur in these 

areas. 

The shallow potentiometric map for August 1997 indicates that the groundwater 

flow direction in the upper Conasauga Formation beneath the Sloss Facility is generally to 

the northeast toward Five Mile Creek, a discharge area for the upper Conasauga Formation 

(Figure 2-9). Because of the change in topography on Sand Mountain north of Summit 

Street, the groundwater flow from Sand Mountain, which is a recharge area, is to the east 

toward the Polishing Pond. The deep potentiometric map for August 1997 indicates that the 

groundwater flow direction in the deep Conasauga is northeast in the Coke Manufacturing 

Plant area and to the south in the Land Disposal Areas (Figure 2-1 0). 
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The hydraulic conductivity in the Conasauga Formation aquifer system is variable, 

depending in part on the occurrence of interconnected fractures and weathered limestone 

zones, Values for hydraulic conductivity in the Conasauga Formation typically have an 

order of magnitude of 104 em/sec (geometric mean), though values range from 7 x 10-2 

(MW-29) to 4 x 10-8 em/sec (P-4). Values for hydraulic conductivity in the Conasauga 

Formation in the area of the Land Disposal Areas SWMUs range from 7 x 10-2 (MW-29) to 

4 x 10-8 em/sec (MW-35)(Table 2-3). 

The rate of groundwater flow in the bedrock aquifer varies locally with 

permeability and hydraulic gradient. In the southwestern section of the Facility, a 

relatively flat potentiometric surface with a hydraulic gradient of 0.010 feet per foot 

(ft/ft). In the central and northeastern portions of the Facility where the topography dips 

gently to the north, the hydraulic gradient is 0.025 ft/ft. Along the northwestern boundary 

of the Facility where Sand Mountain rises steeply a hydraulic gradient of 0.10 ft/ft was 

calculated. Groundwater flow velocities in the shallow Conasauga Formation, calculated 

from slug test results, hydraulic gradients, and aquifer properties generated during the 

FWI and Land Disposal Areas Investigation, may range from 0.07 feet per year (ft/yr) to 

9,000 ft/yr. 

2.6 LAND DISPOSAL AREAS (SWMUS 23, Z4, 38, AND 39) 

2.6.1 Biological Sludge Disposal Area (SWMU 23) 

2.6.1.1 Description of History and Current Conditions 

The Biological Sludge Disposal Area (SWMU 23) is located at the northwest part of 

the Sloss Facility on Sand Mountain (Figure 1-2). Sludge from the BTF Dewatering 

Machine (SWMU 20) and the Chemical Manufacturing Plant Benzenesulfonyl Chloride 

Wastewater Neutralization System (SWMU 34) was disposed on this two-acre site that is 
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bounded by soil dikes. The unit began receiving waste in 1975 and received approximately 

12 tons of sludge a day until April 1990 when the neutralization process which generated 

the sludge at SWMU 34 was discontinued. The unit continued receiving approximately 10 

tons of biological sludge a day from the BTF until 1993 when all disposal in this unit was 

discontinued. While in operation, the unit was covered approximately once every 45 days. 

Currently the sludge generated at the BTF is transported to Beltona where it is used as a soil 

amendment in previously mined areas. 

2.6.1.2 Previous Investigations 

In February 1986, USEPA reportedly collected sludge samples from the BTF 

dewatering machine (filter press) which was the major source of sludge disposed in SWMU 

23 (USEPA, 1989a). The analytical results indicated the following constituents and 

concentrations: 

Constituent 

Arsenic 

Chromium 

Cyanide 

Lead 

SVOCs 

VOCs 

Concentration 

130 milligrams per kilogram (mglkg) 

120mglkg 

20mg/kg 

130 mglkg 

42,000,000 micrograms per kilogram (~glkg) 

12,000 )lg/kg 

The RF A report recommended that a RFI should be conducted to evaluate the impact of the 

unit on groundwater, surface-water, soil, and air quality. 
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2.6.2 Blast Furnace Emission Control Sludge Waste Pile (SWMUs 24 and 39) 

2.6.2.1 Description of History and Current Conditions 

There are two Blast Furnace Emission Control Sludge Waste Piles located at the 

Sloss Facility. The piles contain dusky brown granular material that was generated during 

the production of pig iron from 1958 to 1979. The sludge that was produced at the Blast 

Furnace Plant was transported to a waste pile adjacent to SWMU 39 or the BTF (Figure 1-

2). The material was formerly a listed USEPA Hazardous Waste (Code F016) because of 

its cyanide content but was removed from 40 Code of Federal Regulation(CFR) 261 by the 

November 12, 1980 Federal Register(Volume45, No. 220). 

The waste pile at SWMU 24 occupies several acres adjacent to the BTF. The 

material is currently being removed from SWMU 24 and being sold as product. As a result 

of mining the waste pile at SWMU 24, the footprint of this SWMU has increased. The 

waste pile at SWMU 39 is a northeast-southwest trending ridge that is adjacent to SWMU 

38. Both SWMUs are partially vegetated and lack liners or runofflrunon controls. 

2.6.2.2 Previous Investigations 

In February 1986, the Environmental Service Division (ESD) of the USEPA 

collected sludge samples from SWMU 24 as part of a waste stream investigation. 

Analytical reports indicated that several metals and cyanide were detected. Chromium, lead, 

and zinc had the highest concentrations. During the site investigation, ESD reported that 

surface water drains off SWMU 24 and flows into SWMU 22. 
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2.6.3 Landfill (SWMU 38) 

2.6.3.1 Description of History and Current Conditions 

The Landfill is located at the north-central part of the Sloss Facility, adjacent to the 

Blast Furnace Waste Pile (SWMU 39). The pile is a northeast-southwest trending ridge, 

approximately 60 feet high, which began operation in the 1920s. Debris identified at the 

Landfill include concrete rubble, conveyor belts, wood, construction material, empty 55-

gallon drums, flue dust, and coal. The landfill is still used for disposal of uncontaminated 

concrete, brick, block, and soil from excavation activities. The landfill was subjected to a 

metals recovery operation over the last two years. 

2.6.3.2 Previous Investigations 

In October 1980, an evaluation of the Landfill was conducted by the Environmental 

Division of the Geological Survey of Alabama. The evaluation identified the disposed 

material as mineral fiber slag, tar trap residue, decanter tank tar, flue dust, and construction 

debris. The evaluation recommended disposal practices should cease and continue at a new 

location. 

The 1989 RF A reported that the unit was not capped and had no containment 

controls. The USEP A recommended that monitor wells be installed and groundwater 

samples should be collected to determine groundwater quality. 
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3.0 DESCRIPTION OF INVESTIGATIVE TASKS 

3.1 SURFICIAL SOIL SAMPLING 

A total of fifteen (15) surficial soil samples were collected around the perimeter of 

SWMU 24 at sample locations 24-SL0002 through 24-SL0016. Surficial soil sample 

locations at SWMU 24 are shown on Figure 3-1 and the location names and sample 

identification numbers area summarized in Table 3-1. The purpose of the soil sampling 

and analysis was to determine if site soil has been impacted by the SWMU 24 sludge. 

Although sixteen (16) surficial soil samples were proposed in the RFI Work Plan, the 

number of sampling locations was reduced based on site conditions identified during the 

field reconnaissance. Soil was not present at or adjacent to the proposed 24-SL0001 

location, only sludge was present, therefore this sampling location was eliminated from 

the sampling program. Copies of the surficial soil sampling logs are included in 

Appendix A.l. A sample designation explanation is provided in Volume III, Analytical 

Data, of the RFI Land Disposal Areas Report. 

Surficial soil sampling was conducted in accordance with the procedures specified 

in the Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP). Samples 

were collected via a stainless steel hand auger after clearing the ground surface of the 

sludge material. The stainless steel hand auger was advanced to one foot below the top of 

the soil. To prevent volatilization, samples for volatile organic analysis were 

immediately placed in four-ounce jars and put in a cooler containing ice. Samples 

collected for all other analysis were mixed in a stainless steel mixing bowl using a 

stainless steel spoon. The soil was scraped from the sides and rolled to the middle of the 

bowl and initially mixed. The sample was then quartered and each quarter was mixed 

individually. The quarters were recombined into the center of the bowl and mixed one 

final time. The sample was then spooned into four-ounce glass jars with Teflon 1M lined 

caps. The sample containers were placed in a cooler containing ice. 
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Duplicates, equipment blanks and field blanks were collected according to the 

frequency and procedures specified in the site QAPP. Duplicate samples were collected by 

transferring soil from the stainless steel bowl into the duplicate and field sample 

containers in equal portions until the containers were full. The duplicate samples 

collected at SWMU 24 are presented in Table 3-1. The sampling equipment was 

decontaminated in accordance with the site-specific QAPP. 

The soil samples were preserved with ice and relinquished either to a courier for 

delivery or delivered by G&M sampling personnel to Analytical Services Incorporated 

(ASI). Soil samples were analyzed for USEPA Method 8270B (SVOCs) and USEPA 

Method 8260A (VOCs), the thirteen PP metals, barium, and cyanide. Analytical reports 

for the soil samples are presented in Volume III, Analytical Data, of the RFI Land 

Disposal Areas Report. After completion of the sampling and analysis program, the field 

and analytical data were reviewed and validated according to procedures outlined in the 

site QAPP. The checklists completed during the data validation are included in Volume 

III, Analytical Data, of the RFI Land Disposal Areas Report. 

3.2 SLUDGE SAMPLING 

Sludge samples from SWMUs 23, 24, and 39 were collected from June 16 to 19, 

1997. The sludge sample location names and sample identification numbers are 

summarized on Table 3-2. Sludge samples were collected at four (4) locations at SWMU 

23 (23-SMOOOl through 23-SM0004) and at SWMU 24 (24-SM0001 through 24-

SM0004). The sludge sample locations for SWMUs 23 and 24 are shown on Figures 3-2 

and 3-1, respectively. Sludge samples were collected at six (6) locations (39-SM0001 

through 39-SM0006) at SWMU 39. However, as specified in the work plan, only four of 

the sludge samples collected from SWMU 39 were analyzed by ASI. The locations of the 

four sludge samples (39-SM0002, 39-SM0003, 39-SM0005, and 39-SM0006) analyzed 

by ASI are shown on Figure 3-3. Copies of the sludge sampling logs are included in 
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Appendix A.2. A sample designation explanation is provided in Volume Ill, Analytical 

Data, of the RFI Land Disposal Areas Report. 

Sludge sampling was conducted in accordance with the procedures specified in 

the FSP and QAPP. Samples were collected by scooping sludge from select areas of the 

waste piles using a stainless steel spoon after removing weathered material at surface. To 

prevent volatilization, samples for volatile organic analysis were immediately placed in 

four-ounce jars and put in a cooler containing ice. Samples collected for all other 

analysis were mixed in a stainless steel mixing bowl using a stainless steel spoon. 

Sample mixing followed procedures discussed in Section 3.1. The sample was then 

spooned into four-ounce and one-liter, wide-mouth glass jars with Teflon ™ lined caps. 

The sample containers were placed in a cooler containing ice. 

Duplicates, equipment blanks and field blanks were collected according to the 

frequency and procedures specified in the site QAPP. Duplicate samples were collected by 

transferring sludge from the stainless steel bowl into the duplicate and field sample 

containers in equal portions until the containers were full. The duplicate samples 

collected are presented in Table 3-2. The sampling equipment was decontaminated in 

accordance with the site-specific QAPP. 

The sludge samples were preserved with ice and relinquished either to a courier 

for delivery or delivered by G&M sampling personnel to ASI. Sludge samples were 

analyzed for USEPA Method 8270B (SVOCs) and USEPA Method 8260A (VOCs), the 

thirteen PP metals, barium, cyanide, and Toxicity Characteristic Leaching Procedure 

(TCLP) constituents. Analytical reports for the sludge samples are presented in Volume 

III, Analytical Data, of the RFI Land Disposal Areas Report. After completion of the 

sampling and analysis program, the field and analytical data were reviewed and validated 

according to procedures outlined in the site QAPP. The checklists completed during the 

data validation are included in Volume Ill, Analytical Data, of the RFI Land Disposal 

Areas Report. 
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3.3 GEOPHYSICAL INVESTIGATION 

The RFI Work Plan proposed collection of seismic and terrain conductivity surveys 

data around the SWMU 23 and SWMUs 38 and 39; however, changes to the geophysical 

survey were proposed in a letter to the USEP A dated May 12, 1997. Proposed changes 

included elimination of the seismic survey during the Land Disposal Areas investigation 

because seismic survey and geologic mapping data generated during the FWI provided 

adequate bedrock topography data. Seismic data collected during the FWI pertinent to 

SWMU 23 and SWMUs 38 and 39 are presented in this report. 

The letter also proposed that grounded resistivity measurements be taken on the 

western side of SWMUs 38 and 39 to minimize the effect of the railroad tracks and cars on 

the results. During the field investiga~ion, additional changes based on field conditions 

included collection of EM-31 data around SWMU 23 and SWMUs 38 and 39 to provide 

geophysical data to 18 ft bls and collection of ground resistivity data around SWMUs 38 

and 39 to minimize the effect of buried and overhead power lines and overhead and buried 

pipelines. Proper electrode spacing for ground resistivity readings were determined in the 

field by the Senior Field Geophysicist using two Schlumbergersoundings. 

3.3.1 Perimeter Conductivity and Resistivity Surveys 

Perimeterconductivityand/orresistivitysurveys around SWMU 23 and SWMUs 38 

and 39 were conducted from July 7 to July 14, 1997 at the Sloss Facility to locate 

anomalous areas of relatively high conductivities in soil and groundwater. Geophysical and 

geologic data were used to determine if anomalous conductive regions were derived from 

landfill materials (i.e. leachate). EM-31 and EM-34 readings were collected around SWMU 

23 at 5 and 25 foot spacings, respectively, and the geophysical investigation line is shown 

on Figure 3-2. EM-31 and ground resistivity readings were collected around SWMUs 38 
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and 39 at 5 and 25 foot spacings, respectively, and the geophysical investigation line is 

shown on Figure 3-3. 

Labeled pin flags were placed along the geophysical investigation lines. These 

lines were later surveyed and the coordinates used to present the conductivity and 

resistivity data. The conductivity and resistivity data interpretation process are discussed 

in Appendix B. 

3.3.2 Seismic Survey 

A perimeter seismic survey was conducted around the Sloss Facility from June 5 to 

June 20, 1995 during the FWI to provide a preliminary identification of the bedrock surface 

and to develop a conceptual hydrogeologic model. A total of 47 seismic spreads were 

placed around the perimeter of the Sloss Facility at the locations presented in Figure 3-4. 

Seismic data was collected along the eastern boundary of SWMU 23 (seismic lines S40 and 

S41) and along the eastern and western boundary of SWMUs 38 and 39 (seismic lines S5, 

S6, S26 though S29, S34, and S35). 

A Strata View™ 48 channel seismic recorder manufactured by Geometries of 

California was used for the survey. Vertical component geophones with a natural frequency 

of 40 hertz (Hz) were used to sense seismic vibrations. The spacing between the 

geophones was 5 feet, giving a spread length of 235 feet. This spread length did not 

allow for continuous site coverage of the Sloss Facility perimeter which was proposed in 

the RFI Work Plan; however, it was the Senior Field Geophysicist's assessment that the 

new density of data would provide a good statistical evaluation of the bedrock 

topography of the site. 

A 15 pound sledge hammer was used as an energy source by hitting a metal base 

plate placed on the ground surface. By stacking the results from several hammer blows 

on the base plate at each shot location, this setup produced good quality seismic data. 
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Shots were placed at the ends of the seismic spread along with three shots placed 

approximately equally spaced within the spread. On some of the spreads, shots were also 

placed 50 feet beyond the ends of the spread. However, in all cases, depths and velocities 

are interpreted only from within the spread length. 

At each of the shot locations a labeled pin flag was placed. These shot points 

were later surveyed and the coordinates used to present the seismic data. Further details 

on the seismic survey and data interpretation process are discussed in Section 2.7 and 

Appendix E of the RFI Facility-Wide Report. 

3.4 SUBSURFACE SOIL SAMPLING 

Subsurface soil samples were collected at Land Disposal Areas SWMU 23 and 

SWMUs 38 and 39 at the locations of the monitor wells. Soil samples were collected 

during installation of new monitor wells MW-21, MW-29, MW-33, MW-35, MW-37 in 

August 1997. Chemical analysis was not performed on soils from monitor well MW-31 

because soil was not present above the bedrock surface. 

As proposed in a letter to USEP A dated May 12, 1997, several piezometers installed 

during the FWI, which coincided with proposed monitor well locations for SWMU 23 and 

SWMUs 38 and 39, were converted to monitor wells (Table 2-2). The FWI piezometers 

were constructed in accordance with the monitor well specifications presented in the RFI 

Work Plan. At monitor wells MW-22 through MW-28, MW-30, MW-32, MW-34, and 

MW -36 soil borings were drilled adjacent to the existing monitor wells to collect subsurface 

soil samples (Table 3-3). Lithologic data collected during installation of these monitor 

wells in 1995 was used to select the subsurface sample intervals for laboratory analysis. 

Chemical analysis was not performed on soils from the soil boring adjacent to MW-32 

because soil was not present above the bedrock surface. 

G:\proj\TF320\Landdisp\revrpt\RevisedLD-RPT2.doc ARCADIS Geraghty & Miller 



3-7 

A total of 29 soil samples were collected at 15 monitor well locations for chemical 

analysis (Table 3-3). Sample collection and laboratory analyses were conducted in 

accordance with the procedures and methods described in the site FSP and QAPP. The soil 

samples were field screened to determine the concentration of volatile organic vapors, using 

an Organic Vapor Monitor (OVM) equipped with a Photo Ionization Detector (PID). A 

sample designation explanation is provided in Volume III, Analytical Data, of the RFI Land 

Disposal Areas Report. 

Detailed soil sample logs were prepared for each subsurface soil sample using the 

Unified Soil Classification System (USCS). Copies of the subsurface soil sampling logs are 

presented in Appendix A.3. The drilling and sampling equipment were decontaminated in 

accordance with the site QAPP. 

Subsurface soil samples were collected using a truck mounted hollow stem auger drill 

rig. Continuous formation samples were collected from boreholes for monitor wells MW-

21, MW-29, MW-31, MW-33, MW-35, MW-37 at 2-foot intervals using split spoon 

samplers in accordance with American Society Testing Materials (ASTM) Method D-1586. 

At the locations where piezometers were converted to monitor wells, soil borings were 

drilled adjacent to the existing monitor wells and the split spoon sampling intervals were 

selected using depth requirements specified in the RFI Work Plan and existing lithologic 

data. The standard split spoon used was two inches in diameter and two feet in lengtt,, 

providing a discrete sample of the two-foot interval. The split spoon was attached to the 

end of the drilling rod and driven into the soil the length of the sampler. After reaching the 

desired depth, the split spoon was withdrawn from the borehole, detached from the drilling 

rod, and opened. The upper portion of the split spoon was discarded. 

At each borehole, subsurface samples were collected for chemical analysis in the 

middle of the soil column (1/2 the distance between the surface and the top of bedrock) and 

just above the top of bedrock surface. In some boreholes, fill or sludge materials comprised 

a significant portion of the material above the top of bedrock surface and soil samples for 
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chemical analyses were not collected from one or both of the proposed collection depths. If 

the soil thickness was less than five feet, one sample was collected just above the bedrock 

surface. Similarly, if the soil thickness was less than one-half foot, soil samples for 

chemical analyses were not collected due to the inability to acquire sufficient sample 

volume using the split spoon sampler (MW-31 and MW-32). 

To prevent volatilization, soil from each sample interval was collected for VOC 

analysis by transferring the soil directly from the sampling instrument to the appropriate 

sample container immediately after the split spoon was opened. The VOC samples were 

then placed in a cooler with ice. The remaining soil was mixed for semivolatile and metals 

analysis. Sample mixing followed procedures discussed in Section 3.1. After the mixing 

was complete, the sample was then spooned into wide-mouth glass jars with TeflonTM lined 

caps. 

Some of the soil samples had a high clay content. In clayey soils, mixing the samples 

according to the standard procedures was not possible. In these cases, the sample was 

placed in the bowl and finely subdivided with a stainless-steel spoon. Representative 

portions of the subdivided sample were then distributed to appropriate sample containers. 

Duplicates, equipment blanks and field blanks were collected according to the 

frequency and procedures specified in the site QAPP. Duplicate soil samples for 

semi volatile and metals analysis were collected by transferring soil from the stainless steel 

bowl into the appropriate containers in equal portions until the containers were full. In 

clayey soils, each duplicate container was filled with equally representative soil portions. 

Duplicate samples collected are presented in Table 3-3. 

Soil samples were preserved with ice and relinquished to a courier for overnight 

delivery service to ASI in Atlanta, Georgia for USEPA Method 8260A (VOCs), USEPA 

Method 8270B (SVOCs), the thirteen PP metals, barium, and cyanide analysis. 
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Drill cuttings generated at SWMUs 23, 38 and 39 soil sample locations were 

containerized in Department of Transportation (DOT)-approved 55 gallon drums, labeled, 

and stored in a central staging area. Soil results were used to characterize investigation 

derived waste (IDW) soil, except at MW-31 and MW-32 where soil samples were not 

collected. At these locations, samples of drummed soil cuttings were collected and 

analyzed for USEP A Method 8260A, USEP A Method 8270B, PP metals, barium, and 

cyanide. Characterization of the IDW soil and disposal recommendations are presented 

in Volume II, Investigation Derived Waste Report, of the Land Disposal Areas RFI 

Report. Boreholes which were not converted to monitor wells, were abandoned by filling 

the bore hole with a 3% bentonite mixture neat cement grout. 

Analytical reports for the soil samples and IDW samples are presented in Volume III, 

Analytical Data, of the RFI Land Disposal Areas Report. After completion of the sampling 

and analysis program, the field and analytical data were reviewed and validated according 

to the procedures outlined in the site QAPP. The checklists completed during the data 

validation are included in Volume III, Analytical Data, of the RFI Land Disposal Areas 

Report. 

The intervals sampled at each location, and the methodology used to select the sample 

intervals is discussed below in SWMU specific sections. 

3.4.1 SWMU 23 

Subsurface soil samples were collected from the five monitor well locations at 

SWMU 23 (Table 3-3, Figure 3-2). Soil samples were collected at the location of newly 

installed monitor well MW-21 and previously installed monitor wells MW-22, MW-23, 

MW-24 and MW-25S/MW-25D. The proposed locations of monitor wells MW-22, MW-

23, MW-24, and MW-25S/MW25Dcoincided with FWI piezometersP-31, P-30, P-29, and 

P-28S/P-28D, respectively, and these piezometers have been converted into monitor wells. 

Soil borings 23-SBMW22, 23-SBMW23, 23-SBMW24, and 23-SBMW25, respectively, 
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were drilled adjacent to the existing monitor wells to collect subsurface soil samples (Table 

3-3). 

Subsurface soil samples were collected at mid-depth and just above the bedrock 

surface at the borehole for monitor well MW-21 and from soil borings 23-SBMW23 and 

23-SBMW24. The location names, sample identification numbers, and sample intervals for 

the subsurface soil samples are presented in Table 3-3. Only one subsurface soil sample, 

970806-LD-23-SL00022 (0-2), was collected from a soil boring 23-SBMW22 since the 

bedrock surface was observed at 2 ft bls during installation of this well. A single soil 

sample, 970805-LD-23-SL0025 (19-21), was collected just above the bedrock surface in 

soil boring 23-SBMW25 due to the presence of a significant thickness of sludge and lime 

used for stabilization of biological sludge at this location. 

3.4.2 SWMUs 38 and 39 

Subsurface soil samples were collected from ten of the 12 monitor well locations at 

SWMUs 38 and 39 (Figure 3-3). In the vicinity of SWMU 38, soil samples were collected 

from six monitor well locations. Soil samples were collected at the location of newly 

installed monitor wells MW-29 and MW-37 and previously installed monitor wells MW-

26, MW-27, MW-28, and MW-30S/MW-30D. Soil samples could not be collected at 

newly installed monitor well MW -31 since less than one-half foot of native soil was present 

at this location. The proposed locations of monitor wells MW-26, MW-27, MW-28, and 

MW-30S/MW30D coincided with the locations of FWI piezometers P-27, P-26, P-25, and 

P-24S/P-24D, respectively, and these piezometers have been converted into monitor wells 

(Table 2-2). Soil borings 38-SBMW26, 38-SBMW27, 38-SBMW28, and 38-SBMW30, 

respectively, were drilled adjacent to the existing monitor wells to collect subsurface soil 

samples (Table 3-3). 

Subsurface soil samples were collected at mid-depth and just above the bedrock 

surface from the boreholes for newly installed monitor wells MW-29 and MW-37 and from 
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soil borings 38-SBMW26, 38-SBMW27, 38-SBMW28, and 38-SBMW30. The location 

names, sample identification numbers, and sample intervals for the subsurface soil samples 

are presented in Table 3-3. Soil sample 970808-LD-38-SL0027 (22-24) was collected from 

a second borehole installed adjacent to monitor well MW-27 to replace the 970805-LD-38-

SL-0027 (22-24) VOC sample which was broken during shipment. 

In the SWMU 39 area, subsurface soil samples were collected from four locations 

(Table 3-3, Figure 3-2). Soil samples were collected at the location of newly installed 

monitor wells MW-33 and MW-35 and previously installed monitor wells MW-34S/MW-

34D and MW-36. Since soil was not present above the bedrock surface at previously 

installed monitor wells MW-32, soil samples were not collected. The proposed locations of 

monitor wells MW-32, MW-34S/MW-34D, and MW-36 coincided with the locations of 

FWI piezometers P-7, P-6S/P-6D, and P-5, respectively, and these piezometers have been 

converted into monitor wells (Table 2-2). Soil borings 39-SBMW32, 39-SBMW34 and 39-

SBMW36 were installed adjacent to these monitor wells to collect the subsurface soil data. 

Only one soil sample was collected from the boreholes for monitor wells MW-33 

and MW-35 and from soil boring 39-SBMW34 since less than 5 feet of native soil material 

was present above the bedrock surface at each location. Subsurface soil samples were 

collected at mid-depth and just above the bedrock surface from soil boring 39-SBMW36. 

The location names, sample identification numbers, and sample intervals for the subsurface 

soil samples are presented in Table 3-3. Soil sample 9708008-LD-39-SL0034 (10-12) was 

collected from a second borehole installed between existing monitor wells MW-34S and 

MW-34D for collection of soil samples to replace the 970805-LD-38-SL-0034 (10-12) 

VOC sample which was broken during shipment. 

3.5 MONITOR WELL INSTALLATION 

At SWMU 23, the approved RFI Work Plan indicated a total of 8 monitor wells 

would be installed; however, six monitor wells were installed. Since five of the proposed 
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monitor well locations coincided with FWI piezometer locations and the piezometers 

were constructed in accordance with monitor well construction specifications detailed in 

the work plan, these five piezometers are being utilized as monitor wells. At SWMU 23, 

piezometers P-28S, P-28D, P-29, P-30, and P-31 were converted to monitor wells MW-

25S, MW-25D, MW-24, MW-23, and MW-22, respectively. New monitor well MW-21 

was installed in 1997 during the Land Disposal Areas RFI. Proposed monitor well MW-

20 was not installed because SWMU 23 does not extend as far down Sand Mountain as 

originally depicted in the work plan. Additionally, the proposed deep monitor well at the 

MW-23 location was eliminated because a deeper monitor well was not warranted since 

MW-23 is 78.5 ft deep. These modifications to the scope of work were proposed in a 

letter dated May 12, 1997 to the USEP A. 

At SWMUs 38 and 39, the approved RFI Work Plan indicated a total of 12 

monitor wells would be installed; however, 14 wells were installed. Since seven of the 

proposed monitor well locations coincided with FWI piezometer locations and the 

piezometers were constructed in accordance with monitor well construction specifications 

detailed in the work plan, these seven piezometers are being utilized as monitor wells. At 

SWMUs 38 and 39, piezometers P-5, P-6S, P-6D, P-7, P-27, P-26, P-25, P-24S, and P-

24D were converted to monitor wells MW-36, MW-34S, MW-34D, MW-32, MW-26, 

MW-27, MW-28, MW-30S, and MW-30D, respectively (Table 2-2). Although monitor 

well couplets were not proposed in the work plan at MW-34 and MW-30, piezometer 

couplets had been installed at these locations during the FWI and the deeper wells (MW-

34D and MW-30D) in the couplet are being utilized in the SWMUs 38 and 39 

investigation. Five new shallow bedrock monitor wells MW-29, MW-31, MW-33, MW-

35, and MW-37 were installed during the 1997 Land Disposal Areas investigation. 
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3.5.1 Installation Methods 

The monitor wells which were installed during the Land Disposal Areas RFI and 

monitor wells, which were initially installed as FWI piezometers were installed in the 

first water bearing zone encountered during drilling. Information from the monitor wells 

will assist in characterizing the site geology, hydraulic gradients, groundwater flow rates, 

flow direction, and groundwater quality in the Land Disposal Areas SWMUs. 

Construction details for the monitor wells in the Land Disposal Areas are included in 

Table 2-2. Both the monitor wells which were installed during the Land Disposal Areas 

RFI and monitor wells, which were initially installed as FWI piezometers were installed 

using the following procedures. 

Two drill rigs and two different methods of drilling were utilized to drill the 

boreholes for the monitor wells. First, a hollow stem auger drill rig was used for drilling 

in the unconsolidated residuum and collecting split spoon samples. After the auger rig 

encountered bedrock or auger refusal, down-hole percussion hammer drilling was used to 

complete the monitor well borehole in bedrock. A decontamination pad for 

decontamination of drilling equipment was constructed using visquene on a bermed, 

concrete pad near the Chemical Manufacturing Plant. All drilling and sampling 

equipment was decontaminated in accordance with the QAPP. 

The hollow stem auger drill rig, using 3.25 inner diameter (I.D.) augers, was used 

to drill a nominal 7.25-inch pilot hole through the overburden sediments to auger refusal. 

At the monitor well locations, 2-foot split spoon formation samples were collected 

continuously from the land surface to the top of bedrock. The split spoon sampling was 

performed in accordance with ASTM Method D-1586. After the split spoon was opened, 

the samples were field screened to determine the concentration of volatile organic vapors, 

using an OVM equipped with a PID. The physical characteristics of the samples obtained 

were described in detailed soil boring logs using the USCS. Copies of the soil boring 
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logs for the newly installed and the monitor wells installed during the FWI are provided 

in Appendix A.4. After the soil was characterized, soil samples were archived in labeled, 

airtight glass containers. 

During the hollow stem auger drilling, the subsurface conditions at each location 

were evaluated to determine if a surface casing was needed. If a possible source of 

contamination was suspected to be near the monitor well, a 6-inch diameter steel surface 

casing was installed through the overburden into the bedrock surface. If a surface casing 

was required, the existing 7.25-inch borehole was reamed to be a nominal 10-inch 

diameter borehole using the air rotary method of drilling. Air was used as the circulating 

media during drilling to clear the borehole of cuttings. The air from the compressor on 

the rig was filtered using in-line and external filters to prevent oil from the compressor 

from being introduced into the borehole. A small volume of potable water was 

occasionally used during drilling to assist in the removal of drill cuttings. The borehole 

was advanced approximately two feet into the bedrock surface, however, if the bedrock 

surface was highly fractured or weathered, the borehole was advanced until more 

competent rock was encountered. 

After removal of the drill bit, a 6-inch steel surface casing was installed to the 

total depth of the borehole. Permanent 6-inch surface casing was installed at monitor 

wells MW-31, MW-33, MW-35, and MW-37 installed during the Land Disposal Areas 

investigation and MW-25S, MW-25D, MW-26, MW-27, MW-32, MW-34S, and MW-

34D and MW-36 installed during the FWI. The annular space was then sealed with neat 

cement grout by pressure grouting with a tremie pipe from the bottom of the hole to land 

surface. The cement grout consisted of a mixture of Portland Type I cement (ASTM 

Method C-150) and water in a proportion that did not exceed seven gallons of potable 

water per bag of cement (94 pounds). Additionally, 3 percent by weight of bentonite was 

added to the grout to prevent shrinking and to control the heat of hydration during 

grouting. 
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If there were no adjacent sources of possible contamination, but the overburden 

was unstable allowing for possible cave-in during drilling, a temporary 6-inch steel 

surface casing was installed. A nominal 9-inch borehole was advanced through the 

overburden using the air rotary method of drilling. The borehole was drilled 

approximately 2 feet into the bedrock surface, or until competent bedrock was 

encountered. After the drill bit was removed, a 6-inch steel surface casing was installed 

to the total depth of the borehole. A bentonite seal, approximately 2- to 3-feet thick, was 

placed around the bottom of the surface casing where it was seated in the bedrock. The 

annular space at the land surface was sealed off with visquene to prevent rock cuttings 

from falling into the annular space during drilling. The remaining annular space was left 

open. A temporary surface casing was installed at monitor well MW-29 during the Land 

Disposal Areas investigation and MW-24S, MW-24D, and MW-28 during the FWI. 

Following completion of the well, the temporary surface casing was removed. 

After allowing the surface casing grout to set or bentonite in the case of a 

temporary surface casing, a nominal 6-inch diameter borehole was drilled inside the 

surface casing by down-hole percussion hammer drilling. Air was used as the circulating 

media during drilling to clear the borehole of cuttings. The screened intervals of the 

monitor wells were selected so that completed monitor wells would provide 

representative hydrologic information for the water bearing zone. The boreholes were 

advanced in bedrock until the drill cuttings were damp or wet and the borehole appeared 

to produce sufficient water for a monitor well. 

The bedrock monitor wells were constructed using 10 feet of new, 2-inch

diameter, factory slotted, 0.010-inch slot polyvinyl chloride (PVC) screen with schedule 

40, threaded, flush joint, PVC casing extending to land surface. A schematic diagram of 

a typical bedrock monitor well is shown in Figure 3-5. The PVC casings conformed to 

the requirements of ASTM Method D-1785 and carried the seal of the National Sanitation 

Foundation. A section of closed end, schedule 40 PVC casing was attached to the bottom 
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of each screen to provide a sump for sediments. Each monitor well was fitted with a 

vented PVC cap. 

The annular space between the borehole and the screen was filled with 20/30 

graded silica sand from the bottom of the borehole to approximately 2 feet above the top 

of the well screen, either by gravity feeding the sand from the surface, or by using the 

tremie method. 

A nominal 2-foot thick bentonite seal was placed above the filter pack in each 

piezometer to prevent the downward migration of cement grout. The seal, consisting of 

tamped bentonite pellets, was installed by gravity feeding from the surface and allowed to 

hydrate for a minimum of one hour. The remaining annular space above the bentonite 

was sealed by pressure grouting with neat cement grout through a tremie pipe to land 

surface. The cement grout consisted of a mixture of Portland Type I cement (ASTM 

Method C-150) and water in a proportion that did not exceed seven gallons of clean water 

per bag of cement (94 pound). Additionally, 3 percent by weight of bentonite powder 

was added to the grout to prevent shrinking and control the heat of hydration during 

grouting. 

The boreholes were drilled as near to plumb as possible to assist in proper casing 

alignment, and placement of the sand pack and cement seal. The plumbness of each 

monitor well was checked by running a 6 ft length of 1.75-inch outer diameter (O.D.) 

PVC attached to clean polyethylene rope to the bottom of the monitor well. Monitor well 

casing plumbness was checked before and after grouting the annular space. 

Drill cuttings from each borehole were containerized in DOT-approved 55-gallon 

drums and labeled with the well number, date, and site. In August 1997, IDW rock 

cuttings from monitor wells installed during the Land Disposal Areas investigation were 

sampled and analyzed for USEP A Method 8260A, USEP A Method 8270B, the thirteen 

PP metals, barium, and cyanide. Analytical reports for the IDW samples and the 
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checklists completed during the data validation are presented in Volume III, Analytical 

Data, of the RFI Land Disposal Areas Report. Characterization of the IDW and 

recommendations for disposal are presented in Volume II, Investigation Derived Waste 

Report, of the RFI Land Disposal Areas Report. IDW drill cuttings from the monitor 

wells installed during the FWI were characterized in the RFI Facility-Wide Report. 

Precautions were used during the drilling and monitor well construction to prevent 

the entry of foreign material into the well. Monitor well casings were set to extend to 

two to three ft above grade, and surrounded by a 4-inch diameter protective steel casing 

set into a concrete pad. The protective steel casings have locking caps. Each concrete 

pad has nominal dimensions of 3 ft x 3 ft x 4-inches and slopes away from the monitor 

well. A permanent metal plate was installed in each concrete pad and stamped with the 

monitor well identification number. In areas where monitor wells could possibly be 

damaged by vehicular traffic, 4-inch diameter steel protective posts were placed equally 

spaced around the monitor well. The number of protective posts used ranged from two to 

four posts. At one location (MW-33), six 6-inch steel posts were installed around the 

monitor well due to a high probability of the monitor well being damaged by heavy 

machinery. When installed, the protective posts were concreted into the ground to a 

depth of approximately two ft bls, and then the posts were filled with concrete. 

The Geraghty & Miller representative prepared detailed monitor well construction 

and sample core logs for each monitor well. Copies of the field logs for the monitor 

wells installed during the Land Disposal Areas investigation and the FWI are included in 

Appendix A.5. 

3.5.2 Well Development 

After completion of each monitor well, but no sooner than 48 hours after grouting 

was completed, monitor well development was conducted. The monitor wells were 

developed by pumping and/or bailing. No acids or dispersing agents were used in any 
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monitor well. Development continued until the pH, conductivity, and turbidity of the 

groundwater had stabilized, or until it was determined that further development would not 

provide any significant improvement in turbidity. The well yield for monitor wells MW-

26, MW-34D, and MW-35, were too low to permit continuous pumping or bailing. This 

monitor well was initially pumped dry and allowed to recharge for 24 hours. After 24 

hours, the volume of water in the monitor well casing was considered one recharge 

volume and the monitor well was repeatedly bailed dry until five recharge volumes were 

removed. Monitor well development logs are presented in Appendix A.6. 

Development water was containerized in DOT-approved 55-gallon drums and 

labeled with the monitor well identification number, site location and date. Groundwater 

sampling results will be used to characterize IDW development water. Characterization 

of the IDW development water and disposal recommendations are presented in Volume 

II, Investigation Derived Waste Report, of the RFI Land Disposal Areas Report. 

3.6 IN-SITU PERMEABILITY TESTING 

In-situ permeability tests were performed on each of the installed monitor wells to 

determine the hydraulic conductivity of the formation around the screened portion of each 

well. In-situ permeability tests were conducted on the monitor wells installed during the 

Land Disposal Areas investigation in August 1997 and the monit.:>r wells installed during 

the FWI in August 1995. The tests were performed by rapidly lowering a sealed, closed 

end, water filled PVC pipe (slug) into each monitor well, instantaneously displacing the 

water column from its initial static level. The water level in each monitor well was 

measured to 0.01-foot accuracy with a pressure transducer and an In-Situ Model SE 

1 OOOB Hermit data logger. The initial phase of the test is known as a falling head slug 

test. After the water level had equilibrated, less than 0.01 ft change over at least six 

minutes, the slug was quickly removed causing the water column to instantly fall and 

then begin to rise towards its static level. The falling head and rising head versus time 

data were analyzed to determine the hydraulic conductivity at each monitor well tests. 
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The accumulated data were transferred to an IBM Compatible PC from the data logger. 

Microsoft Excel™ software was used to organize, print, and graph the raw data. 

The hydraulic conductivity was calculated using ARCADIS Geraghty & Miller, 

Inc. AQTESOL V™ software which solves for hydraulic conductivity using the method 

presented by Bouwer and Rice (1976). In general, data from the water-level displacement 

during the initial phase of infiltration and recovery were given a higher weight due to 

minimal sandpack effects, and the best-fit line was found for data points from the 

beginning of the test which represent steady-state recovery. Monitor well slug test logs 

and evaluations are presented in Appendix C for the new and previously installed monitor 

wells. 

3. 7 WATER LEVEL MEASUREMENTS 

Water level measurements were collected on August 17, 1997 at all site 

piezometer locations and monitor wells in the Land Disposal Areas SWMUs using an 

electronic water rule (Appendix A.7). Table 2-2 summarizes water level data collected in 

August 1997. Additionally, surface water levels were measured at the staff gages in Five 

Mile Creek and the drainage ditch in August. The water level at staff gage SG-3 was not 

measured because it could not be located on August 17, 1997. The data obtained on 

August 17, 1997 was used to construct groundwater contour maps which were used to 

estimate flow patterns and gradients over the site. The electronic water rule was 

decontaminated prior to use at each piezometer and monitor well according to the 

procedures specified in the site QAPP. 

3.8 GROUNDWATER SAMPLING 

A total of twenty (20) monitor wells (MW-21 through MW-37) were sampled at 

SWMUs 23, 38, and 39. The purpose of the groundwater sampling and analysis was to 

determine if groundwater has been impacted by site activities. Copies of the groundwater 
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sampling logs are included in Appendix A.8. A sample designation explanation 1s 

provided in Volume III, Analytical Data, of the RFI Land Disposal Areas Report. 

Groundwater sampling was conducted in accordance with the procedures 

specified in the FSP and QAPP which are summarized below. After taking water level 

and total depth measurements using an electronic water rule at each well, the volume of 

water in the wells and the purge volume were calculated. The well was purged using a 2-

inch submersible pump with the pump intake approximately 10 feet into the water 

column. As drawdown increased, the pump was lowered to prevent exposure of the 

intake. In this manner, stagnant water was removed from the well casing from the top to 

the bottom. If no appreciable drawdown was observed, the pump was not lowered and 

fresh formation water was allowed to be drawn up the casing to the intake point by the 

pump. 

The 2-inch submersible pump is equipped with a check valve which prevents 

purged water in the discharge hose from draining out of the pump during removal of the 

pump from the well or while the pump is shut of£ Pumping rates of one gallon per 

minute or less were used to purge wells to minimize the amount of sediment entrained in 

the water column induced by purging activities. 

Three to five well volumes were purged from each monitor well using the 2-inch 

submersible pump unless the well went dry. Monitor wells MW-26, MW-34D, and MW-

35 pumped dry after approximately one well volume and were sampled less than 24 hours 

later after they had recovered enough to collect the required samples. Less than 5 well 

volumes were purged only when pH, conductivity, temperature, dissolved oxygen, and 

turbidity readings stabilized in less than 5 well volumes. 

Field parameters (pH, conductivity, temperature, dissolved oxygen, and turbidity) 

were measured during purging and immediately before collecting groundwater samples 
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from each monitor wells sampled (Table 3-4). Field instruments were calibrated 

according to the frequency and procedures specified in the site QAPP. 

After 5 well volumes had been purged or field parameters stabilized groundwater 

samples were collected through the 2-inch submersible pump for USEP A Method 8270B 

(SVOCs), the thirteen PP metals, barium, and cyanide. After non-volatile samples had 

been collected, the 2-inch submersible pump was removed from the well. Groundwater 

samples for USEPA Method 8260A (VOCs) were collected from the center of the 

screened interval using a Teflon™ bailer attached to a Teflon™ coated stainless steel. 

The VOC samples were collected using the procedures detailed in the site QAPP to 

minimize aeration of the sample. 

Monitor wells that pumped dry (MW-26, MW-34D, and MW-35) were sampled 

for USEP A Method 8260A, USEP A Method 8270B, the thirteen PP metals, barium, and 

cyanide from the center of the screened interval using a Teflon™ bailer attached to a 

Teflon™ coated stainless steel cable. Groundwater samples for USEPA Method 8260A 

were collected first using the procedures detailed in the site QAPP to minimize aeration 

of the sample. Samples for USEP A Method 8270B, the thirteen PP metals, barium, and 

cyanide were collected using the Teflon™ bailer after collection of the USEPA Method 

8260A samples. 

After collection, sample containers were placed in a cooler containing Ice. 

Duplicate samples were collected by filling containers with equal aliquots of 

groundwater. Equipment blank, field blank, and duplicate samples were collected according 

to the frequency and procedures specified in the site QAPP. All sampling equipment was 

decontaminated in accordance with the QAPP. 

The groundwater samples were preserved with ice and relinquished to a courier 

for delivery to ASI. Analytical reports for the groundwater samples are presented in 

Volume III, Analytical Data, of the RFI Land Disposal Areas Report. After completion 
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of the sampling and analysis program, the field and analytical data were reviewed and 

validated according to procedures outlined in the site QAPP. The checklists completed 

during the data validation are included in Volume III, Analytical Data, of the RFI Land 

Disposal Areas Report. 

Purge water was containerized in DOT-approved 55-gallon drums and labeled 

with the monitor well identification number, site location, and date. If development 

water drums at each monitor well location were not completely filled, purge water 

generated during the groundwater sampling event was placed in the development water 

drums. Purge water from different monitor wells was not mixed. Groundwater sampling 

results were used to characterize the IDW purge water. Characterization of the IDW 

purge water and disposal recommendations are presented in Volume II, Investigation 

Derived Waste Report, of the RFI Land Disposal Areas Report. 

3.9 SITE SURVEY 

Abrams Aerial Survey Corporation prepared a site topographic map for the Sloss 

Industries Corporation Facility during preparation of the RFI Work Plan. During the FWI, 

information was obtained from Abrams Aerial Survey Corporation on the survey control 

used during preparation of the base map so that the site surveys for all RFis could be tied to 

the existing site map. This site map was used as the base map for the Land Disposal Areas 

investigation. All surveying completed for the Land Disposal Areas investigation was 

conducted by a State-certified land surveyor. 

In June to August 1997, surficial soil and sludge sample locations, geophysical 

survey lines, and newly installed monitor well locations were surveyed vertically to mean 

sea level and tied horizontally to the site base map. Land Disposal Areas survey data is 

presented in Appendix D and surface elevations for the monitor wells are presented on 

Table2-2. 
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4.0 DESCRIPTION OF INVESTIGATIVE TASKS 

During the Land Disposal Areas Investigation, several investigative approaches were 

utilized in evaluating whether a release had occurred in the past. A geophysical 

conductivity and/or resistivity survey of the perimeter of SWMU 23 and SWMUs 38 and 39 

was performed to locate areas with relatively high conductivities in soil and groundwater 

which may be a result of migration of contaminants from the SWMUs as leachate. Seismic 

data collected during the FWI around the perimeter of SWMU 23 and SWMUs 38 and 39 

was used to provide data on the depth to bedrock. 

The chemical properties of the sludge associated with the Land Disposal Areas 

SWMUs were investigated to evaluate the potential contaminants present in the sludge. 

The chemical properties of the surficial and/or subsurface soils and groundwater were 

investigated to confirm the presence or absence of contamination at these SWMUs. Sludge, 

surficial and/or subsurface soils, and groundwater samples were analyzed for VOCs 

(USEPA Method 8260A), SVOCs (USEPA Method 8270B), the thirteen PP metals, 

barium, and cyanide. Sludge samples were also analyzed for TCLP constituents. 

Total VOCs, SVOCs, PP metals, barium, and cyanide data were collected to assess 

the chemical properties of the sludge samples. The sludge samples were evaluated based on 

comparison of the TCLP results to RCRA Toxicity Characteristic (TC) levels to assess the 

potential for chemical constituents present in the sludge to leach into the soil and 

groundwater. 

Soil concentrations were evaluated based upon a comparison to USEP A Region III 

RBCs for soil ingestion in a residential setting as presented in the Region III USEP A Risk

Based Concentration Table dated April 13, 2000 (Table 4-1 ). In accordance with risk 

assessment guidelines, the residential RBCs for soil ingestion were used as a screening tool 

to identify if a potential risk exists. A risk assessment was then conducted to evaluate 

actual risk which may exist. RBCs are chemical concentrations corresponding to fixed 
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levels of risk (i.e., hazard quotient of 1, or a lifetime cancer risk of 1 o.o, whichever occurs 

at a lower concentration). The RBCs were developed by taking toxicity constants 

(reference doses and carcinogenic potency slopes) and combining these constants with 

"standard" exposure scenarios. Residential RBCs for soil ingestion were not available for 

several compounds detected including acenaphthylene, benzo(g,h,i)perylene, and 

phenanthrene (Table 4-1 ). 

Groundwater concentrations were evaluated based upon a comparison to USEP A 

Maximum Contaminant Levels (MCLs) or Region III RBCs for tap water if an MCL was 

not available for a constituent. The MCLs or RBCs for tap water were used as a screening 

tool to identify if a potential risk exists. A risk assessment was then conducted to evaluate 

actual risk which may exist 

Based upon a review of data collected at Land Disposal Areas SWMUs, 

concentrations of metals detected were below USEP A Residential RBCs except for arsenic. 

Because concentrations of arsenic are naturally high in site soils, site background soil 

results for arsenic were used during the data evaluation (Tables 2-1 and 4-1 ). 

4.1 BIOLOGICAL SLUDGE DISPOSAL AREA (SWMU 23) 

4.1.1 Site Specific Geology 

SWMU 23 is located on Sand Mountain on the fault slice mapped during the FWI. 

The fault slice is located between the hanging wall and the footwall of the Opossum 

Valley Fault. The geology and structural features discussed below are depicted on 

Figures 2-6 and 4-1. From the base of Sand Mountain to the crest, the Mississippian age 

Hartselle Sandstone and Tuscumbia Limestone, Silurian age Red Mountain Formation, 

Mississippian age Fort Payne Chert, and the Pennsylvanian age Pottsville Formation are 

exposed at the surface, or interpreted to be present although they are covered (Figures 2-6 

and 4-1). The formations present on Sand Mountain in the SWMU 23 area dip to the 
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southeast on the eastern slope of the mountain and are overturned on the crest (Figure 2-

6). Measured dips range from 32° (southeast) to 80° (overturned) moving up Sand 

Mountain to the west. The large variations in dip of the rocks on Sand Mountain and 

overturned beds are the result of complex folding and faulting along the Opossum Valley 

fault. 

The Opossum Valley fault trace is inferred to be present at the contact between 

the Cambrian age Conasauga Formation and the Hartselle Formation located at the base 

of the mountain (Figures 2-6, 2-8, and 4-1 ). The fault slice trace, which is located 

approximately 500 ft west of SWMU 23, is interpreted to be present at the contact 

between the Fort Payne Chert and the Pottsville Formation. The fault slice is interpreted 

to be an anticlinal structure, plunging to the northeast, which was tom from the 

Birmingham Anticlinorium and faulted stratgraphically downward. The axis of the 

anticlinal structure of the fault slice trends northeast and is located in the Red Mountain 

Formation in the vicinity of SWMU 23 (Figure 2-6). 

Monitor wells MW-21, MW-258, and MW-25D were screened in fractured, 

micritic limestone, interpreted to be within water-bearing portions of the Conasauga 

Formation, just east of the Opossum Valley Fault. Monitor wells MW-23 and MW-24 

were screened in sandstone and shale, interpreted to be within the mapped fault slice in 

water-bearing portions of the Pennsylvanian Parkwood Formation. Monitor well MW-22 

was screened in slightly fractured limestone interpreted to be within the mapped fault 

slice in water-bearing portions of the Tuscumbia Limestone. 

The soil overburden consists primarily of clay (CH to CL) with areas of cherty 

clay. Thickness of the soil overburden ranges from 0 to 3 8 feet. The soil overburden is 

thickest near monitor well MW-23 and thinnest at MW-22. The increased soil thickness 

in the vicinity ofMW-23 is a result of weathering of the relatively less competent chert of 

the Fort Payne Chert formation. Significant non-native material, related to plant 

activities, was present overlying soils at monitor wells MW-25S and MW-25D. 
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4.1.2 Site Specific Hydrogeology 

Lithologic samples, geophysical analysis, water-level measurements, and the 

results of the in-situ permeability testing were used to develop an understanding of the 

hydrogeology at SWMU 23. 

4.1.2.1 Geophysical Evaluation 

The geophysical evaluation included the FWI seismic survey conducted in 1995 

and the conductivity survey conducted in July 1997. The FWI seismic survey report is 

presented in Appendix E of the RFI Facility-Wide Report and the Geophysical 

Investigation Report which presents the results of the conductivity survey is presented in 

Appendix B of this report. 

4.1.2.1.1 Facility-Wide Seismic Investigation 

Perimeter seismic data collected during the FWI detected three velocity zones at 

the site indicating differences in rock materials underlying the Sloss Facility. The three 

velocities v.ere interpreted to consist of the following: (1) residual soil, (2) the 

weathered upper bedrock surface, and (3) hard rock with little secondary porosity. 

Areas on Sand Mountain (S40 and S41 located west of SWMU 23) are underlain 

by three layers. The residual soil has velocities of about 2,000 ftlsec (feet/second) (Figure 

3-4). The intermediate layer or weathered bedrock, where it exists, has a velocity usually 

somewhat less than 6,000 ft/sec. The hard bedrock, which was interpreted to have little 

secondary porosity, has average velocities exceeding 15,000 ft/sec. The higher velocity 

layer on Sand Mountain shows more variation in bedrock velocity and often have 
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velocities less than 8,000 ftlsec. The lower velocities present on Sand Mountain are 

within the observed range of shale (6,000 to 10,000 ftlsec). 

On Sand Mountain, both deep and shallow depths are observed for the high 

velocity bedrock. Depths range from approximately 10 feet to over 40 feet. Depths to 

bedrock of over 40 feet are encountered on spread S40 and indicates undulating 

weathering of the bedrock surface on Sand Mountain has occurred and often several feet 

of relief is developed over tens of feet. 

4.1.2.1.2 Conductivity Survey 

EM-31 and EM-34 conductivity survey lines are shown on Figure 3-2 and the 

Geophysical Investigation report is included as Appendix B. EM-31 and EM-34 readings 

were taken every 5 and 25 feet, respectively, and penetrated 18 and 50ft bls, respectively. 

A total of four anomalous areas of high conductivity, labeled A, B, C, and D on Figures 1 

and 2 of Appendix B, were observed in the EM-31 and EM-34 data. 

Anomaly A was observed in the EM-31 and EM-34 data. Anomalies C and D, 

which occur in the same general region, were observed in the EM-31 and EM-34 data, 

respectively. Maximum observed conductivities at anomalies A, C, and D were 

approximately 30 millimho/m, which is slightly higher than average observed shallow 

and deep conductivities (less than 20 and less than 15 millimho/m, respectively). 

Anomalies A, C, and D occur in an area where shale and iron-rich sandstone of the Red 

Mountain Formation has been observed to outcrop and are approximately coincident with 

observed bedding planes. Shales are often conductive due to their bedding structure and 

high porosity. 

Anomaly B is a well-defined feature and was only observed in the shallow EM-31 

data. The well-defined nature of Anomaly B indicates it may be a result of increased soil 

thickness or increased bedrock porosity due to fracturing in the vicinity of the anomaly. 
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Increased conductivities which result from the presence of conductive fluids (e.g. 

leachate) in the subsurface are generally more extensive features than observed at 

Anomaly B. 

4.1.2.2 Hydrogeology 

In the vicinity of SWMU 23, the observed groundwater elevations range from 

535.24 (MW-22) to 603.90 (MW-23) ft amsl (Table 2-2 and Figure 2-9). The direction of 

groundwater flow is to the east toward the base of Sand Mountain. 

Hydraulic conductivities calculated from slug tests conducted on monitor wells 

surrounding SWMU 23 range from 6 X 10-6 em/sec (MW-25D) to 3 X 10-3 em/sec (MW-

22) (Table 4-2). Relatively high conductivities in the Tuscumbia Limestone at monitor 

well MW-22 may be responsible for decreased observed water table elevations. The 

average horizontal hydraulic gradient in the vicinity of SWMU 23 is 0.100 ft/ft. This 

average hydraulic gradient was used to calculate groundwater flow velocities, using an 

assumed porosity of 0.20 for formation materials. Calculated groundwater flow 

velocities at SWMU 23 range from 3ft/year (MW-25D) to 1000 ft/year (MW-22). 

4.1.3 Sludge Sampling 

Five (5) sludge samples (including 1 duplicate sample) were collected from four 

locations at SWMU 23 and analyzed for VOCs, SVOCs, PP Metals, barium, cyanide, and 

TCLP constituents (Table 3-2 and Figure 3-2). 
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4.1.3.1 Sludge Description 

Sludge samples collected from SWMU 23 were black to moderate brown in color 

and were composed of clay/silt sized material (Appendix A.2). All sludge samples from 

SWMU 23 were moist to saturated and had a septic odor. 

4.1.3.2 Chemical Characteristics 

4.1.3.2.1 Total Volatile Organic Compounds 

Five VOCs including 2-butanone, acetone, ethylbenzene, toluene, and xylenes 

were detected in sludge samples collected at SWMU 23 (Table 4-3). 

4.1.3.2.2 Total Semivolatile Organic Compounds 

Fifteen P AHs and 4-methylphenol (p-cresol) were detected in sludge samples 

collected at SWMU 23 (Table 4-3). Total PAH concentrations ranged from 55,600 to 

357,100 !lglkg. 

4.1.3.2.3 Total Metals and Cyanide 

Cyanide and ten of the thirteen PP metals were detected in sludge samples 

collected at SWMU 23 (Table 4-3). 
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4.1.3.2.4 TCLP Analyses 

TCLP VOCs, SVOCs, organochlorine pesticides, and chlorinated herbicides were 

not detected in sludge samples collected at SWMU 23 (Table 4-4). Two TCLP metals, 

barium and chromium, were detected in the sludge samples (Table 4-4). Barium was 

detected in all of the sludge samples and concentrations ranged from 3.5 to 18 milligrams 

per liter (mg/L ). These concentrations were well below the RCRA TC level of 100 mg/L. 

Chromium was detected in two of four sludge samples at concentrations of 0.12 and 0.18 

mg/L which were below the RCRA TC level of 5 mg/L. 

4.1.4 Subsurface Soil Sampling 

Nine (9) subsurface soil samples (including one duplicate sample) were collected 

at the five (5) monitor well locations around the perimeter of SWMU 23 and analyzed for 

VOCs, SVOCs, PP metals, barium, and cyanide (Table 3-3 and Figure 3-2). 

4.1.4.1 Soil Description 

Soils from SWMU 23 were composed primarily of light brown, stiff to plastic 

clay (CL to CH) with minor amounts of chert and sandstone fragments (Appendix A.3). 

Saturated soil conditions were not encountered until directly above the bedrock surface. 

No odor was detected in the soil samples and OVM readings were below detection limits 

in all samples. 
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4.1.4.2 Chemical Characteristics 

4.1.4.2.1 Total Volatile Organic Compounds 

Acetone was detected in one soil sample, 970805-LD-23-SL0025 (19-21 ), 

collected from SWMU 23 (Table 4-5). The detected acetone concentration was well 

below the USEPA Residential RBC of7,800,000 11g/kg. 

4.1.4.2.2 Total Semivolatile Organic Compounds 

SVOCs were not detected in subsurface soil samples collected at SWMU 23 

(Table 4-5). 

4.1.4.2.3 Total Metals and Cyanide 

Cyanide and nine of the 13 PP metals were detected in soil samples collected 

from SWMU 23 (Table 4-5). Detected barium, beryllium, cadmium, chromium, copper, 

lead, nickel, zinc, and cyanide concentrations were below USEP A Residential RBC 

concentrations. 

Arsenic was detected above the USEP A Residential RBC of 0.43 mg/kg in all soil 

samples collected at SWMU 23 at concentrations ranging from 2 to 30 mg/kg. However, 

the concentration of arsenic in only one soil sample, 970805-LD-23-SL0024 (14-16), was 

outside the arsenic range observed in background soil samples (1.9 to 21 mg/kg) collected 

as part of the FWI (Table 4-1 ). Although total arsenic was detected in the sludge 

samples, the TCLP results (arsenic was not detected) indicate that arsenic is not leaching 

from the sludge into the soil. 

G:\proj\TF320\Landdisp\revrpt\RevisedLD-RPT2.doc ARCADIS Geraghty & Miller 



4-10 

4.1.5 Groundwater Quality 

At SWMU 23, seven (7) groundwater samples (including one duplicate sample) 

were collected at monitor wells MW-21, MW-22, MW-23, MW-24, MW-25S, and MW-

25D, and analyzed for VOCs, SVOCs, PP metals, barium, and cyanide (Figure 3-2). 

Field analyses conducted during groundwater sampling are summarized on Table 3-4. 

4.1.5.1 Volatile Organic Compounds 

Acetone was detected in groundwater sample 970818-LD-23-GW0022 collected 

from monitor well MW-22 (110 micrograms per liter [f.lg/L]); however, acetone was not 

detected in the soil sample collected at MW-22 (Tables 4-5 and 4-6). The detected 

acetone concentration was well below the USEP A RBC for tap water of 610 f.!g/L. 

4.1.5.2 Semivolatile Organic Compounds 

SVOCs were not detected in groundwater samples collected at SWMU 23 (Table 

4-6). 

4.1.5.3 Metals and Cyanide 

Cyanide and metals including barium, chromium, copper, nickel, and zinc were 

detected in groundwater samples collected from SWMU 23 (Table 4-6). Detected 

cyanide and metal concentrations were below USEP A MCLs. 
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4.1.6 Summary 

SWMU 23 is located on Sand Mountain on the fault slice mapped during the FWI. 

The fault slice, which is interpreted to be an anticlinal structure, is located between the 

hanging wall and the footwall of the Opossum Valley Fault. The formations present on 

Sand Mountain range from Silurian to Pennsylvanian age and dip to the southeast on the 

eastern slope of the mountain and are overturned on the crest. 

Perimeter seismic data collected during the FWI detected three velocity zones at 

the site indicating differences in rock materials underlying the Sloss Facility. The three 

velocities were interpreted to consist of the following: (1) residual soil, {2) the 

weathered upper bedrock surface, and (3) hard rock with little secondary porosity. Depths 

to bedrock of over 40 feet were encountered in the seismic survey and indicates 

undulating weathering of the bedrock surface on Sand Mountain has occurred and often 

several feet of relief is developed over tens of feet. 

A total of four anomalous areas of high conductivity, A, B, C, and D, were 

observed in the EM-31 and EM-34 data. Anomalies A, C, and D occur in an area where 

shale and iron-rich sandstone of the Red Mountain Formation has been observed to 

outcrop and are approximately coincident with observed bedding planes. Shales are often 

conductive due to their bedding structure and high porosity. The well-defined nature of 

Anomaly B indicates it may be a result of increased soil thickness or increased bedrock 

porosity due to fracturing in the vicinity of the anomaly. Increased conductivities which 

result from the presence of conductive fluids (e.g. leachate) in the subsurface are 

generally more extensive features than observed at Anomaly B. 

In the vicinity of SWMU 23, the observed groundwater elevations range from 

535.24 to 603.90 ft arnsl. The direction of groundwater flow is to the east toward the 

base of Sand Mountain. Hydraulic conductivities calculated from slug tests conducted on 

G:\proj\TFJ20\Landdisp\revrpt\RevisedLD-RPT2.doc ARCADIS Geraghty & Miller 



4-12 

monitor wells surrounding SWMU 23 range from 6 x 10-6 to 3 x 1 o-3 em/sec and 

calculated groundwater flow velocities range from 3 to 1000 ftlyear. 

Five VOCs, 16 SVOCs including 15 PAHs and 4-methylphenol (p-cresol), 10 PP 

metals, and cyanide were detected in sludge samples collected from SWMU 23. TCLP 

metals barium and chromium were detected in the sludge samples collected from SWMU 

23, but concentrations were well below RCRA TC levels. 

Acetone, nine PP metals, and cyanide were detected in subsurface soil samples 

collected at SWMU 23. All detected parameters, except for arsenic, were below USEP A 

Residential RBCs for soil ingestion. Arsenic exceeded the USEP A Residential RBC in 

all subsurface soil samples; however, only one soil sample was outside the range for 

arsenic observed in background soil samples. 

Acetone, barium, chromium, copper, nickel, zinc, and cyanide were detected in 

groundwater samples from SWMU 23. The USEP A RBC for tap water was not exceeded 

for acetone and USEPA MCLs were not exceeded for the other constituents. 

4.1. 7 Conclusions 

Only one arsenic concentration (30 mg/kg) was outside the observed arsenic range 

(1.9 to 21 mg/kg) in background samples. Since all arsenic arsenic concentrations (2 to 30 

mg/kg) exceeded the USEP A Residential RBC for soil ingestion (0.43 mg/kg), a risk 

evaluation will be prepared for this SWMU as proposed in the RFI Work Plan. 
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4.2 BLAST FURNACE EMMISIONS CONTROL WASTE PILE (SWMU 24) 

4.2.1 Site Specific Geology 

SWMU 24 is located east of the Opossum Valley Fault mapped during the FWI 

and is underlain by the Conasauga Formation (Figures 2-6 and 2-8). Measured dips of 

the Conasauga Formation range from 26° to 32° to the southeast. 

Although monitor wells and piezometers have not been installed at SWMU 24, 

several monitor wells and FWI perimeter piezometers (P-2, P-3, P-4, MW-5, and MW-

36) have been installed around the perimeter of the Sloss Facility or in adjacent SWMUs 

(Figure 2-2). These monitor wells and piezometers are screened in micritic limestone, 

interpreted to be within water-bearing portions of the Conasauga Formation. Typically, 

according to lithologic data, portions of the Conasauga Formation are more permeable 

near the weathered bedrock surface. Seismic data collected during the FWI indicated the 

upper Conasauga Formation has lower velocities and is more permeable than lower 

portions throughout the Sloss Facility. 

The inferred bedrock topography of the SWMU 24 area is presented on Figure 2-

8. The soil overburden at nearby piezometers and monitor wells consist primarily of clay 

(CH to CL) and the soil thickness ranges from 6 to 22 feet. The soil overburden is 

thickest at piezometer P-2 and thinnest at monitor well MW-5. 

4.2.2 Site Specific Hydrogeology 

Lithologic samples, geophysical analysis, water-level measurements, and the 

results of the in-situ permeability testing in SWMUs adjacent to SWMU 24 were used to 

infer the hydrogeology at SWMU 24. 
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In the vicinity of SWMU 24, the observed groundwater elevations range from 

517.61 (P-2) to 535.14 (MW-36) ft amsl. The shallow groundwater flow direction is to 

the northeast toward Five Mile Creek (Table 2-2 and Figure 2-9). 

A downward hydraulic gradient of 0.12 ft/ft was present at monitor well MW-5 

and piezometer P-4, screened in the upper Conasauga Formation, on May 17, 1997. 

Hydraulic conductivities calculated from slug tests conducted on piezometers and 

monitor wells surrounding SWMU 24 range from 4 X 10"8 em/sec (P-4) to 9 X 10"3 em/sec 

(MW-5) (Table 4-2). Piezometers P-4 and MW-5 are a piezometer couplet and P-4 is 

screened approximately 20 feet deeper than monitor well MW-5. The difference in 

conductivities between P-4 and MW -5 is probably a result of the former being screened 

within less permeable portions of the Conasauga Formation. The average horizontal 

hydraulic gradient in the vicinity of SWMU 24 is 0.025 ft/ft. This hydraulic gradient was 

used to calculate groundwater flow velocities using an assumed porosity of 0.01 for P-4 

and 0.20 for the remaining piezometers and monitor wells. Calculated groundwater flow 

velocities surrounding SWMU 24 range from 0.1 ft/year (P-4) to 1000 ft/year (MW -5). 

4.2.3 Sludge Sampling 

Five (5) sludge samples (including 1 duplicate sample) were collected from four 

locations at SWMU 24 and analyzed for VOCs, SVOCs, PP metals, barium, cyanide, and 

TCLP constituents (Table 3-2 and Figure 3-1). 

4.2.3.1 Sludge Description 

Sludge samples collected from SWMU 24 were dusky brown in color and were 

composed of silt to fine grained sand sized material (Appendix A.2). All sludge samples 

from SWMU 24 were dry and had no odor. 
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4.2.3.2 Chemical Characteristics 

4.2.3.2.1 Total Volatile Organic Compounds 

VOCs were not detected in sludge samples collected from SWMU 24 (Table 4-7). 

4.2.3.2.2 Total Semivolatile Organic Compounds 

SVOCs were not detected in sludge samples collected from SWMU 24 (Table 4-

7). 

4.2.3.2.3 Total Metals and Cyanide 

Cyanide and 11 of the 13 PP metals were detected in the SWMU 24 sludge 

samples (Table 4-7). 

4.2.3.2.4 TCLP Analyses 

TCLP VOCs, SVOCs, organochlorine pesticides, and chlorinated herbicides were 

not detected in the sludge samples (Table 4-8). Two TCLP metals, barium and cadmium, 

were detected in the sludge samples (Table 4-8). Barium was detected in all of the sludge 

samples and concentrations ranged from 0.6 to 1.2 mg!L. These concentrations were well 

below the RCRA TC level of 100 mg!L for barium. Cadmium was detected in four of the 

five sludge samples at concentrations ranging from 0.01 to 0.06 mg!L, which were below 

the RCRA TC level of 1 mg/L. 
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4.2.4 Surficial Soil Sampling 

Sixteen (16) subsurface soil samples (including one duplicate sample) were 

collected at fifteen (15) locations around the perimeter of SWMU 24 and analyzed for 

VOCs, SVOCs, PP metals, barium, and cyanide (Table 3-1 and Figure 3-1). 

4.2.4.1 Soil Description 

Soils from SWMU 24 were composed primarily of moderate brown, stiff to 

plastic clay (CL to CH) with some light brown to grayish orange mottling, root material, 

and minor amounts of rock fragments (Appendix A.l). Saturated soil conditions were not 

encountered in soil samples from locations 24-SL0005 and 24-SL0007; soil samples from 

the remaining locations were dry to moist. No odors were detected in soil samples except 

for the sample from location 24-SL0007. Soil collected from sample location 24-SL0007 

had a chemical odor and minor amounts of a black "tar-like" substance was observed in 

the sample. 

4.2.4.2 Chemical Characteristics 

4.2.4.2.1 Total Volatile Organic Compounds 

Acetone was detected at 150 J.Lg/kg in one soil sample, 970618-LD-24-SL0012, 

collected from SWMU 24 (Table 4-9). The detected concentration was well below the 

USEPA Residential RBC of7,800,000 J.Lg/kg. No other VOCs were detected in surficial 

soil samples collected at SWMU 24. 
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4.2.4.2.2 Total Semivolatile Organic Compounds 

Sixteen PAHs were detected in surficial soil samples collected at SWMU 24 

(Table 4-9). Concentrations of acenaphthene, anthracene, chrysene, fluoranthene, 

fluorene, naphthalene, and pyrene detected were below USEP A Residential RBCs for soil 

ingestion in all samples. There are no USEP A Residential RBCs calculated for 

acenaphthylene, benzo(g,h,i)perylene, and phenanthrene. 

Concentrations of benzo( a )anthracene, benzo( a )pyrene, benzo(b )fluoranthene, 

benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected 

above their USEPA Residential RBCs (Table 4-9). 

PAHs were not detected in sludge samples collected at SWMU 24. The absence 

of P AHs in the sludge samples suggests that P AHs detected in surficial soil samples are 

not derived from the sludge material. 

Soil samples that contain concentrations of P AHs exceeding USEP A Residential 

RBCs are located in areas where runoff collects or drainage from areas upgradient of 

SWMU 24 occurs. Soil location 24-SL0003 and 24-SLOOOS are adjacent to a drainage 

ditch located along the north side of Summit Street and location 24-SL0007 is adjacent to 

a drainage ditch located between SWMU 24 and the BTF (Figure 3-1). Soil location 24-

SL0014 is located near a low area where standing water was observed during sampling. 

Soil location 24-SLOO 11 and 24-SLOO 12 are located east of the storm water runoff sewer 

(SWMU 23). Soil locations 24-SL0015 and 24-SL0016 are located adjacent to the road 

that was used to transport sludge to SWMU 23. 

The distribution of P AHs that exceed USEP A Residential RBCs, except for 24-

SLOO 11 and 24-SLOO 12, suggests the presence of the P AHs may be related to transport 

from sources upgradient of SWMU 24 and possibly offsite sources. Elevated PAH 

concentrations at soil sampling locations 24-SL0011 and 24-SL0012 may be related to 
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past waste management practices when plant wastes were discharged directly to the 

polishing pond area prior to construction of the BTF in 1976. 

4.2.4.2.3 Total Metals and Cyanide 

Cyanide and 12 of the 13 PP metals were detected in surficial soil samples 

collected from SWMU 24. Cyanide and all other detected metals except for arsenic were 

below USEP A Residential RBCs for soil ingestion. 

Arsenic concentrations ranged from 5.5 to 21 mg/kg and exceeded the USEPA 

Residential RBC of 0.43 mg/kg in all soil samples; however, detected arsenic 

concentration were within the range of arsenic detected in background soil samples (1.9 

to 21 mg/kg) (Tables 4-1 and 4-9). Although total arsenic was detected in the sludge 

samples, TCLP results (arsenic was not detected) indicate that arsenic is not leaching 

from the sludge into the soil. 

4.2.5 Summary 

SWMU 24 is located east of the Opossum Valley and is underlain by the 

Conasauga Formation. Measured dips of the Conasauga Formation range from 26° to 32° 

to the southeast. The soil overburden at nearby piezometers and monitor wells consist 

primarily of clay (CH to CL) and the soil thickness ranges from 6 to 22 feet. 

In the vicinity of SWMU 24, the observed water table elevations range from 

517.61 to 535.14 ft amsl and the shallow groundwater flow direction is to the northeast 

toward Five Mile Creek. Hydraulic conductivities calculated from slug tests conducted 

on piezometers and monitor wells surrounding SWMU 24 range from 4 x 1 o-s to 9 x 1 o-3 

em/sec and calculated groundwater flow velocities range from 0.1 to 1000 ftlyear. 
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Cyanide and II of the 13 PP metals were detected in sludge samples from SWMU 

24. TCLP metals, barium, and cadmium, were detected in the sludge samples but were 

below RCRA TC levels. 

Acetone, sixteen PAHs, 12 of the 13 PP metals, and cyanide were detected in 

surficial soil samples from SWMU 24. Benzo( a )anthracene, benzo( a )pyrene 

benzo(b)fluoranthene, benzo(k)fluoranthene,. dibenzo(a,h)anthracene, and indeno(l ,2,3-

cd)pyrene were detected above USEPA Residential RBCs in several soil samples. PAHs 

were not detected in sludge samples collected at SWMU 24. The absence of P AHs in the 

sludge samples suggests that the P AHs detected in surficial soil samples are not derived 

from the sludge material. The presence of P AHs in the soil may be a result of transport 

from upgradient and possibly offsite sources or past waste management practices. 

Arsenic exceeded the Residential RBC; however, the arsenic concentrations were within 

observed concentration ranges in background soil samples. 

4.2.6 Conclusions 

Since concentrations of benzo(a)pyrene (430 to 36,000 Jlg/kg), 

benzo(a)anthracene (2,050 to 63,000 Jlg/kg), benzo(b)fluoranthene (980 to 33,000 Jlg/kg), 

benzo(k)fluoranthene (16,000 Jlg/kg), dibenzo(a,h)anthracene (570 Jlg/kg), indeno(1,2,3-

cd)pyrene (1,300 to 22,000 Jlg/kg), and arsenic (5.5 to 21 mg/kg) detected at SWMU 24 

exceeded USEP A Residential RBCs for soil ingestion, a risk evaluation is appropriate for 

this SWMU. 

4.3 LANDFILL AND BLAST FURNACE EMISSION CONTROL SLUDGE 
WASTE PILE NEAR LANDFILL (SWMUS 38 AND 39) 

4.3.1 Site Specific Geology 

SWMUs 38 and 39 are located east of the Opossum Valley Fault mapped during 

the FWI and are underlain by the Conasauga Formation. Measured dips range from 26° 
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to 32° to the southeast. The geology and structural features discussed below are depicted 

on Figures 2-6, 2-7, and 4-2. The cross section locations are presented on Figure 2-2. 

Monitor wells MW-26 through MW-36 were screened in a micritic limestone 

interpreted to be within water-bearing portions of the Conasauga Formation, just east of 

the Opossum Valley fault. At SWMUs 38 and 39, a high degree of fracturing was 

observed in the vicinity of monitor wells MW-27, MW-29, MW-30S, MW-30D, MW-33 

and MW-37. MW-35 appears to be screened within a relatively less permeable portion of 

the upper Conasauga Formation and may indicate that little weathering and or fracturing 

of the bedrock is present. Monitor well MW-26 and MW-34D are screened within less 

permeable portions of the deep Conasauga Formation(> 140ft bls). Monitor wells MW-

26, MW-34D, and MW-35 pumped dry during development and groundwater sampling. 

After 24 hours, water levels in these wells did not recover and were significantly less than 

the initial water levels measured in the wells prior to pumping. 

The soil overburden consists primarily of clay (CH to CL) with areas of sandy and 

gravely clay. Thickness of the soil overburden ranges from 0 to 38 feet. The soil 

overburden is thickest in the near monitor well MW-27 and thinnest at MW-37. 

Significant non-native material related to plant activities was present overlying soils or 

almost directly on top of the bedrock surface at monitor wells MW-31, MW-32, MW-33, 

MW-34S, MW-34D, and MW-35 (Figure 4-2). Bedrock topography for the SWMU 38 

and 39 area is presented in Figure 2-8. 

4.3.2 Site Specific Hydrogeology 

Lithologic samples, geophysical surveys, water-level measurements, and the 

results of the in-situ permeability testing were used to develop an understanding of the 

hydrogeology at SWMUs 38 and 39. 
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4.3.2.1 Geophysics Evaluation 

The FWI seismic survey report is presented in Appendix E of the RFI Facility

Wide Report and the Geophysical Investigation Report which presents the results of the 

conductivity and/or resistivity survey are presented in Appendix B of this report. 

4.3.2.1.1 Facility-Wide Seismic Investigation 

Perimeter seismic data collected during the FWI detected three velocity zones at 

the site indicating differences in rock materials underlying the Sloss Facility. The three 

velocities were interpreted to consist of the following: (1) residual soil, (2) the 

weathered upper bedrock surface of the Conasauga Limestone, and (3) hard rock with 

little secondary porosity. 

Seismic spreads indicated that residual soil rests on an intermediate layer of 

fractured and weathered bedrock which in turn rests on a high velocity bedrock west of 

the LaFarge Quarry (S5, S6, S29, S35) (Figure 3-4). Residual soils at the northern end of 

the main plant area, where SWMUs 38 and 39 are located, have more variable velocities, 

generally ranging from 2000 ft/sec to over 4,000 ft/sec. 

The intermediate layer or weathered limestone, where it exists, has a velocity 

usually somewhat less than 6,000 ft/sec. The velocity of the intermediate layer is at the 

lower end of the range of velocity observed in weathered limestone. 

The higher velocity layer (hard bedrock with little secondary porosity) in the 

northern end of the main plant, where SWMUs 38 and 39 are located, show some 

variation in bedrock velocity and often have velocities less than 8,000 ft/sec. Two 

spreads in the north end of the main plant area, centered about spreads S6 and S29 (near 

monitor wells MW-34S, MW-34D, MW-35, MW-37 and MW-27), have higher velocities 
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exceeding 20,000 ft!sec and reflect the presence of unweathered and unfractured blocks 

of bedrock. 

The northern part of the main plant area, which includes SWMUs 38 and 39, has 

variable high velocity bedrock depths generally over 20 feet. Bedrock in the north end of 

the main plant area is generally deeper than in the rest of the site. The deeper areas are 

seen on spreads S6, S34, and S35. Seismic data indicates variable weathering of the top 

of the Conasauga Formation has occurred and often several feet of relief is developed 

over tens of feet. 

4.3.2.1.2 Conductivity/Resistivity Survey 

EM-31 conductivity and resistivity survey lines are shown on Figure 3-3 and the 

Geophysical Investigation report is included as Appendix B. EM-31 readings were taken 

every 5 feet around the northern, eastern, and southern perimeter of SWMUs 38 and 39 

and penetrated approximately 20 ft bls. Shallow resistivity readings were collected along 

the western perimeter of SWMU 38 with a 20-foot array length. Deep resistivity readings 

were collected around the perimeter ofSWMUs 38 and 39 with a 100-foot array length. 

Before any resistivity data was recorded two Schlumberg soundings (S 1 and S2) 

were conducted on the western and eastern side of SWMUs 38 and 39, respectively. 

Results of the two soundings indicates bedrock is at 9.5 and 21 ft bls at Sl and S2, 

respectively, and the overburden is more conductive than the limestone bedrock. 

Furthermore, Schlumberg soundings confirm the general rock resistivity assumptions 

used for evaluating the resistivity data. 

A total of four anomalous areas of high conductivity, labeled E, F, G, and H on 

Figures 1 and 2 of Appendix B, were observed in the EM-31 and resistivity data. 

Anomaly E, F, and H were observed in the EM-31 and resistivity data. Anomaly G was 

only observed in the EM-31 data. 
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Anomalies E and F are broad features in the shallow and deep data. An 

underground pipe connecting the storm water runoff sewer (SWMU 25) to the polishing 

pond at the BTF is present in the vicinity of Anomaly E and may be the cause of higher 

conductivities in this region. Higher conductivities at Anomaly E may also be the result 

of increased overburden thickness in this area although drilling logs and seismic data 

indicate the soil thickness is approximately constant or thinner in this area. 

Review of historic aerial photos indicates Summit Road was realigned in the late 

1970's over portions of SWMU 24 which is composed of sludge (flue dust) generated in 

the former blast furnace. Anomalies E and F are in the area formerly occupied by 

SWMU 24 and higher conductivities in this area may be a result of the presence of minor 

amounts of flue dust material beneath the road not removed during realignment of 

Summit Road. Anomalies E and F are similar to Anomaly H which is believed to be due 

to the presence of flue dust in this area. 

Anomaly G is only present in the shallow data and coincides with the overhead 

contact cooling water pipeline. Anomaly G is not considered to be an indicator of a 

bedrock anomaly in this area. 

Anomaly H is present in both the shallow and deep data and is thought to be due 

to the presence of conductive sludge (flue dust) material in the subsurface at this location. 

Flue dust was observed at the surface in the vicinity of Anomaly H during the 

geophysical field program. The geophysics survey line was located close to the waste 

pile at the southern end of SWMU 39 in order to minimize the effect of overhead power 

lines present at this location and due to the presence of slag piles related to activities 

conducted by Vulcan Materials. Vulcan Materials leases the property south of SWMU 39 

from Sloss Industries. 
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4.3.2.2 Hydrogeology 

In the vicinity of SWMUs 38 and 39, the observed groundwater elevations in the 

upper Conasauga Formation range from 516.13 (MW-35) to 552.59 (MW-32) ft amsl 

(Table 2-2 and Figure 2-9). The observed potentiometric surface elevations in the lower 

Conasauga Formation range from 464.10 (MW-26) to 540.41 (MW-34D) ft amsl (Table 

2-2 and Figure 2-10). The potentiometric surface elevations in the upper and lower 

Conasauga Formation at monitor well couplet MW-34S and MW-34D are approximately 

equivalent. However, the potentiometric surface elevation at monitor well MW-26 is 

significantly less than the potentiometric surface elevation at nearby monitor well MW-

27 and indicates the upper and lower units are not hydraulically connected at all locations 

throughout the site. 

An upward vertical hydraulic gradient of 0.0010 ft/ft was present at monitor wells 

MW-30S and MW-30D, screened in the upper Conasauga Formation, on August 17, 

1997. An upward and downward hydraulic gradient of 0.0057 and 0.69 ft/ft was present 

between the upper and lower Conasauga Formation at monitor wells pairs MW-34S/MW-

34D and MW-26/MW-27, on August 17, 1997, respectively. The change in hydraulic 

gradients at monitor well pairs MW-34S/MW-34D and MW-26/MW-27 may be a result 

of complex recharge/discharge relationships caused by ongoing mining activities at the 

Southern Ready Mix Quarry located approximately Y4 mile northeast of Sloss Industries. 

The groundwater flow direction in the upper Conasauga Formation is to the 

northeast toward Five Mile Creek (Figure 2-9). In the SWMU 38 and 39 area, the 

groundwater flow direction in the lower Conasauga Formation appears to be to the south 

(Figure 2-1 0). 

Hydraulic conductivities calculated from slug tests performed in the upper portion 

of the Conasauga Formation surrounding SWMUs 38 and 39 range from 4 X 10"8 em/sec 

(MW-35) to 7 x 10·2 em/sec (MW-29). Hydraulic conductivities at SWMUs 38 and 39 in 
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the lower, less permeable portions of the Conasauga Formation range from 1 x 10-7 to 2 x 

10·7 em/sec at MW-34D. The average hydraulic gradient in the vicinity of SWMUs 38 

and 39 is 0.025 ft/ft This average hydraulic gradient was used to calculate groundwater 

flow velocities using an assumed porosity of 0.20 for upper Conasauga Formation 

materials. For monitor well MW-35, screened within the upper Conasauga Formation, a 

porosity of 0.01 was used since well recovery was similar to wells screened within the 

lower Conasauga Formation. Calculated groundwater flow velocities in the upper 

Conasauga Formation range at SWMUs 38 and 39 from 0.3 ft/year (MW-35) to 9000 

ft/year (MW-29). Calculated groundwater flow velocities in the lower Conasauga 

Formation, which were calculated using the same gradient as in the upper Conasauga 

Formation and a porosity ofO.Ol, range from 0.3 to 0.6 ft/year at MW-34D. 

4.3.3 SWMU 39 Sludge Sampling 

Seven (7) sludge samples (including 1 duplicate sample) were collected from six 

locations at SWMU 39. Four of the six samples were analyzed for VOCs, SVOCs, PP 

metals, barium, cyanide, and TCLP constituents (Table 3-2 and Figure 3-3). 

4.3.3.1 Sludge Description 

Sludge samples collected from SWMU 39 were dusky brown in color and were 

composed of silt to fine grained sand sized material (Appendix A.2). All sludge samples 

from SWMU 39 were dry and had no odor. 
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4.3.3.2 Chemical Characteristics 

4.3.3.2.1 Total Volatile Organic Compounds 

VOCs were not detected in sludge samples collected from SWMU 24 (Table 4-

10). 

4.3.3.2.2 Total Semivolatile Organic Compounds 

One SVOC, benzo(k)fluoranthene, was detected in sludge sample 970619-LD-39-

SM0006 at a concentration of 30 ~g/kg (Table 4-10). 

4.3.3.2.3 Total Metals and Cyanide 

Cyanide and 10 of the 13 PP metals were detected in sludge samples collected 

from SWMU 39 (Table 4-10). 

4.3.3.2.4 TCLP Analyses 

TCLP VOCs, SVOCs, organochlorine pesticides, and chlorinated herbicides were 

not detected in sludge samples (Table 4-11). TCLP metals, barium, and cadmium, were 

detected in the sludge samples collected at SWMU 39 (Table 4-11). Barium was detected 

in three of the four samples and concentrations ranged from 0.91 to 2.8 mg!L. These 

concentrations were well below the RCRA TC level of 100 mg!L. Cadmium was 

detected in sludge sample 970616-LD-39-SM0002 at a concentration of 0.036 mg!L 

which was below the RCRA TC level of 1 mg!L. 
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4.3.4 Subsurface Soil Sampling 

Nineteen (19) subsurface soil samples (including two duplicate samples) were 

collected at ten (I 0) locations monitor well locations around the perimeter of SWMUs 38 

and 39 and analyzed for VOCs, SVOCs, PP metals, barium, and cyanide (Table 3-3 and 

Figure 3-3). 

4.3.4.1 Soil Description 

Soils from SWMU 38 were composed primarily of pale yellowish brown to 

moderate reddish brown, stiff to plastic clay (CL to CH) with some dusky red mottling, 

iron concretions, and minor amounts of micritic limestone fragments (Appendix A.3). 

Soils from SWMU 39 were composed primarily of light brown to pale olive, stiff to 

plastic clay (CL to CH) with minor amounts of rounded pebbles and micritic limestone 

fragments. Saturated soil conditions were not encountered until directly above the 

bedrock surface. No odor was detected in soil samples and OVM readings were below 

detection limits in all samples. 

4.3.4.2 Chemical Characteristics 

4.3.4.2.1 Total Volatile Organic Compounds 

Toluene was detected in soil sample 970804-LD-38-SL9026 (duplicate of 

970804-LD-38-SL0026 (10-12) at 8 11g/kg (Table 4-12). The concentration of toluene 

detected was below the USEPA Residential RBC of 16,000,000 11g/kg. In the remaining 

samples collected from SWMUs 38 and 39, VOCs were not detected (Table 4-12). 
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4.3.4.2.2 Total Semivolatile Organic Compounds 

SVOCs were not detected in subsurface soil samples collected from SWMUs 38 

and 39 (Table 4-12). 

4.3.4.2.3 Total Metals and Cyanide 

Cyanide and 10 of the 13 PP metals were detected in soil samples collected from 

SWMUs 38 and 39 (Table 4-12). Detected antimony, barium, beryllium, chromium, 

copper, lead, nickel, silver, zinc, and cyanide concentrations were below USEPA 

Residential RBCs. 

Arsenic was detected above the USEP A Residential RBC of 0.43 mg/kg in 17 of the 19 

soil samples (including the two duplicates) at concentrations ranging from 1.8 to 5.1 

mg/kg. All concentrations of arsenic that exceeded the USEP A Residential RBC were 

within the range observed in background soil samples (1.9 to 21 mg/kg) collected as part 

of the FWI (Table 4-1 ). Although total arsenic was detected in the sludge samples from 

SWMU 39, the TCLP results (arsenic was not detected) indicate that arsenic is not 

leaching from the sludge into the soil. 

4.3.5 Groundwater Quality 

Fifteen (15) groundwater samples (including one duplicate sample) were collected 

at SWMUs 38 and 39 from monitor wells MW-26, MW-27, MW-28, MW-29, MW-30S, 

MW-30D, MW-31, MW-32, MW-33, MW-34S, MW-34D, MW-35, MW-36, and MW-

37. The groundwater samples were analyzed for VOCs, SVOCs, PP metals, barium, and 

cyanide (Figure 3-3). Field analyses conducted during groundwater sampling are 

summarized on Table 3-4. 

G:\proj\Tf320\Landdisp\rcvrpt\RevisedLD-RPT2.doc ARCADIS Geraghty & Miller 



4-29 

4.3.5.1 Volatile Organic Compounds 

VOCs including acetone, benzene, toluene, trichloroethene, and xylenes were 

detected in groundwater samples collected from SWMUs 38 and 39 (Table 4-13). 

Detected toluene, trichloroethene, and xylene concentrations were below USEP A MCLs 

and acetone was below the USEP A RBC for tap water. 

Benzene was detected above the USEP A MCL of 5 ~giL in groundwater samples 

970821-LD-38-GW0026 (13 ~giL) and 970831-LD-39-GW0034D (6 ~giL) collected 

from the deep Conasauga Formation (Table 4-13). Benzene was not detected in sludge or 

soil samples collected at SWMUs 38 and 39. 

4.3.5.2 Semivolatile Organic Compounds 

SVOCs were not detected in groundwater samples collected from SWMUs 38 and 

39 (Table 4-13). 

4.3.5.3 Metals and Cyanide 

Cyanide and PP metals including barium, chromium, copper, zinc, lead, and silver 

were detected in grounJwater samples collected from SWMUs 38 and 39 (Table 4-13). 

Detected barium, chromium, copper, and zinc concentrations were below US EPA MCLs. 

Lead was detected above the USEPA MCL of0.015 mg/L in groundwater sample 

970821-LD-39-GW0034D (0.04 mg!L) (Table 4-13). This elevated concentration oflead 

may be attributed to suspended sediment in the well since the water was slightly turbid. 

Silver was detected above the USEP A MCL of 0.1 mg/L in groundwater sample 970821-

LD-39-GW0036 (0.24 mg/L) (Table 4-12). 
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Cyanide was detected in six of the eight groundwater samples collected at SWMU 

39 but concentrations only exceeded the USEPA MCL of 0.2 mg/L in two of the six 

groundwater sampling locations. The USEP A MCL for cyanide was exceeded in 

groundwater samples 970821-LD-39-GW0032 (0.38 mg!L), 970820-LD-39-0034S (0.21 

mg/L), and 970820-LD-39-90348 (duplicate of 970820-LD-39-00348) (0.22 mg/L) 

which are located in the vicinity of the southern portion of 8WMU 39. Cyanide was not 

detected in monitor wells installed around the perimeter of SWMU 38. 

4.3.6 Summary 

SWMUs 38 and 39 are located east of the Opossum Valley Fault mapped during 

the FWI and are underlain by the Conasauga Formation. Measured dips range from 26° 

to 32° to the southeast. The soil overburden ranges from 0 to 38 ft thick and consists 

primarily of clay (CH to CL) with areas of sandy and gravely clay; however, significant 

non-native material related to plant activities was present overlying soils or almost 

directly on top of the bedrock surface at monitor wells in the area ofSWMU 39. 

Perimeter seismic data collected during the FWI detected three velocity zones at 

the site indicating differences in rock materials underlying the Sloss Facility and in the 

SWMU 38 and 39 areas. The three velocities were interpreted to consist of the following: 

(I) residual soil, (2) the weathered upper bedrock surface of the Conasauga Limestone, 

and (3) hard rock with little secondary porosity. Bedrock in the north end of the main 

plant area in the SWMU 38 and 39 area is generally deeper than in the rest of the site. 

Seismic data indicates variable weathering of the top of the Conasauga Formation has 

occurred and often several feet of relief is developed over tens of feet. 

A total of four anomalous areas of high conductivity, labeled E, F, G, and H were 

observed in the EM-31 and resistivity data. Anomalies E and F are in the area formerly 

occupied by SWMU 24 and higher conductivities in this area may be a result of the 

presence of minor amounts of flue dust material beneath the road not removed during 
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realignment of Summit Road. Anomaly G is only present m the shallow data and 

coincides with the overhead contact cooling water pipeline. Anomaly H is present in 

both the shallow and deep data and is thought to be due to the presence of conductive 

sludge (flue dust) material in the subsurface at this location. 

In the vicinity of SWMUs 38 and 39, the observed groundwater elevations in the 

upper Conasauga Formation range from 516.13 to 552.59 ft amsl and the groundwater 

flow direction is to the northeast toward Five Mile Creek. Hydraulic conductivities 

calculated from slug tests performed in the upper portion of the Conasauga Formation 

range from 4 x 10·8 to 7 x 10·2 em/sec and calculated groundwater flow velocities range 

from 0.1 to 9000 ftlyear. 

The observed potentiometric surface elevations in the lower Conasauga Formation 

range from 516.13 to 552.59 ft amsl and the groundwater flow direction appears to be to 

the south. Hydraulic conductivities at SWMUs 38 and 39 in the lower, less permeable 

portions of the Conasauga Formation range from 1 x 10·7 to 2 x 10·7 em/sec at MW-34D 

and calculated groundwater flow range from 0.3 to 0.6 ftlyear at MW-34D. 

One SVOC, benzo(k)fluoranthene, 10 of the 13 PP metals, and cyanide were 

detected in sludge samples collected from SWMU 39. Barium and cadmium were 

detected in TCLP sludge samples but concentrations were below RCRA TC levels. 

One VOC, toluene, 10 of the 13 PP metals, and cyanide were detected in 

subsurface soil samples collected from SWMUs 38 and 39. Detected toluene and PP 

metals, except arsenic, and cyanide concentrations were below USEP A Residential RBCs 

in all samples. Arsenic was detected above the USEP A Residential RBC; however, 

concentrations were within the range observed in background soil samples. Although 

total arsenic was detected in the sludge samples from SWMU 39, the TCLP results 

indicate that arsenic is not leaching from the sludge into the soil. 
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Five VOCs, six PP metals, and cyanide were detected in groundwater samples 

collected at SWMUs 38 and 39. Benzene and lead were above USEPA MCLs in 

groundwater samples collected in the deep water-bearing zone of the Conasauga 

Formation. Silver exceeded the USEPA MCL in one monitor well in the upper 

Conasauga. Cyanide was detected in six of the eight groundwater samples collected at 

SWMU 39; however, cyanide was not detected in groundwater samples collected from 

SWMU38. 

4.3.7 Conclusions 

Since detected concentrations of arsenic (1.8 to 5.1 mg/kg) in subsurface soils and 

benzene (6 to 13 Jlg/L), lead (0.04 mg/L), silver (0.24 mg/L), cyanide (0.21 to 0.38 mg/L) 

in groundwater at SWMUs 38 and 39 exceeded Residential RBCs for surficial soil and 

USEP A MCLs, a risk evaluation is appropriate for this S WMU. 
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5.0 BASELINE RISK ASSESSMENT 

A baseline risk assessment was conducted for the Land Disposal Areas following 

USEPA Region 4 Guidance (USEPA, 1996a). Four SWMUs (SMWU 23, 24, 38, and 39) 

were included in the evaluation of the Land Disposal Areas. The purpose of a baseline 

risk assessment is to determine the potential risk to human health and the environment 

posed by chemical constituents detected at the site. The analytical data presented in 

Section 4 of this report were used to conduct the risk assessment. 

5.1 DATA ANALYSIS 

Constituents of potential concern (COCs) were selected according to USEPA 

(1996a) criteria by comparison of maximum concentrations to risk-based screening levels 

and to twice background concentrations. Background data for soil were presented in 

Table 2-1. The USEP A Region 3 RBCs (2000) used for screening were obtained directly 

from the table for carcinogens and were adjusted to a level equivalent to a hazard quotient 

(HQ) of 0.1 for non-carcinogens (USEPA, 1996a). 

Soil, sludge, and groundwater samples were collected from the four SWMUs 

associated with the Land Disposal Areas. The analytical data were evaluated following 

the guidelines provided by the USEPA (1989b; 1996a) for use in the risk assessment as 

described below: 

• All constituents never detected m the samples were eliminated from further 

analysis for that group. 

• For non-detects, one-half the sample quantitation limit (SQL) was used as a 

surrogate concentration (rather than using zero or eliminating the data point). 

The results of the statistical analyses are presented in the constituent occurrence 

tables for the four SWMUs. The data were divided based on geographical location as 
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seen in Figure 1-2 with SWMUs 23 and 24 evaluated individually and SWMUs 38 and 39 

evaluated together. The information in the constituent occurrence tables (Tables 5-l 

through 5-8) includes, for each detected constituent, the frequency of detection (ratio of 

the number of detections to the total number of samples in that group), the range of SQLs 

used to calculate surrogate concentrations for non-detections in the statistical 

calculations, the range of detected values, the average detection, the arithmetic mean 

(using surrogate concentrations for non-detections) assuming a log-normal distribution, 

the 95 percent upper confidence level (UCL) on the mean, and the exposure point 

concentration (EPC). Tables 5-l, 5-2, and 5-3 summarize the data collected for 

subsurface soil, sludge, and groundwater at SWMU 23, respectively. At SWMU 24, 

surface soil and sludge data were collected and are summarized in Tables 5-4 and 5-5, 

respectively. Subsurface soil data for SWMUs 38 and 39 are summarized in Table 5-6, 

while sludge data are provided in Table 5-7. Groundwater data are summarized in Table 

5-8 for SWMUs 38 and 39. Groundwater data were not available for SWMU 24. 

5.1.1 COCs in Soil/Sludge 

Constituents detected in soil and sludge were divided into chemical classes of 

PAHs, VOCs, SVOCs, and inorganics. The PAHs were divided further into carcinogenic 

and non-carcinogenic classes. To identify the COCs, the maximum detected 

concentration of each constituent in the surface soil and sludge samples was compared to 

residential screening values for soil ingestion determined at a cancer risk level of 10-6 or a 

HQ ofO.l following USEPA (1996a) guidelines. Maximum concentrations in subsurface 

soil samples were compared to industrial screening values for soil ingestion at the same 

10-6 and 0.1 risk levels. Those constituents that exceeded the screening values were 

identified as COCs. Additionally, for constituents detected in soil and sludge, if one 

compound in any chemical class (except for inorganics) exceeded the screening levels 

and was identified as a COC, all compounds in that chemical class were considered to be 

COCs. For example, if chrysene, a potentially carcinogenic P AH, were detected below 

its RBC, it would still be included as a COC if other potentially carcinogenic P AHs were 
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detected above their RBCs. Table 5-9 presents the results of the selection of COCs for 

subsurface soils for SWMU 23, and arsenic was identified as the only COC. The COCs 

for sludge for SWMU 23 are presented in Table 5-l 0 and include carcinogenic P AHs and 

five inorganics (arsenic, chromium, mercury, nickel, and selenium). 

The surface soil and sludge COCs for SWMU 24 are identified in Tables 5-11 and 

5-12, respectively. The carcinogenic PAHs and three inorganics (antimony, cadmium, 

and chromium) were selected as COCs in the surface soils. The sludge COCs included 

the three surface soil inorganics as well as lead and zinc. 

None of the constituents detected in the subsurface soil at SWMUs 38 and 39 

were retained as COCs, as seen in Table 5-13. Table 5-14 summarizes the criteria for 

COC selection for the sludge for SWMUs 38 and 39. The COCs selected for sludge at 

SWMUs 38 and 39 are antimony, cadmium, and zinc. 

5.1.2 COCs in Groundwater 

To identify the COCs in groundwater at each SWMU, the maximum detected 

concentrations of each constituent were compared to the tap water screening values at a 

cancer risk level of 10-6 or a HQ of 0.1 following USEPA (1996a) guidelines. Those 

constituents that exceeded the screening values were identified as COCs. Three VOCs 

and five inorganics were selected as COCs in groundwater, as described below. 

Table 5-15 presents the COCs for groundwater at SWMU 23. One VOC 

(acetone) and two metals (barium and chromium) were detected at concentrations greater 

than the tap water RBC and thus were identified as COCs. Groundwater samples were 

not collected from SWMU 24, and thus no COCs could be identified for that area. At 

SWMUs 38 and 39, three VOCs and five inorganics were identified as COCs in 

groundwater (Table 5-16). Acetone, benzene, and trichloroethene are the volatile COCs, 

while barium, chromium, cyanide, lead, and silver are the inorganic COCs. 
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A comprehensive list of COCs by SWMU for each medium is presented in Table 

5-17. 

5.2 TOXICITY ASSESSMENT 

This section discusses the two general categories of toxicity values (non

carcinogenic and carcinogenic) used to evaluate risk. Toxicity values for non

carcinogenic and carcinogenic effects were obtained from the USEP A's Integrated Risk 

Information System (IRIS) (2000) and USEP A's Health Effects Assessment Summary 

Tables (HEAST) (USEPA, 1997a). 

5.2.1 Non-Carcinogens 

The reference dose (RID) is an estimate of a daily exposure level that is unlikely 

to cause non-carcinogenic health effects. Thus, exposure levels below the RID are 

unlikely to produce toxic effects in even sensitive subpopulations. Chronic RIDs are 

used to assess long-term exposures ranging from 7 years to a lifetime; subchronic RIDs 

evaluate the potential of adverse health effects associated with exposure to chemicals 

during a period of 2 weeks to 7 years. RIDs are derived by the USEPA by dividing the 

no observed adverse effect levels (NOAELs) or lowest observed adverse effect levels 

(LOAELs) by uncertainty factors typically ranging from 10 to 10,000 depending on the 

suitability and quality of the available data. 

RIDs that are approved by the USEP A are called verified reference doses for oral 

exposure (RID0 s) and reference concentrations (RfCs) for inhalation exposure. Table 5-18 

presents the RID0 s and RfCs used in this risk assessment. Target sites affected by each 

constituent are shown in the table for both inhalation and oral exposures. The confidence 

level and uncertainty factors associated with the toxicity values also are listed. The 

uncertainty factor represents a specific area of uncertainty inherent in the extrapolation 
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from the available data. The confidence levels (low, medium, and high) assess the degree 

of confidence the USEPA has in the database used to develop the toxicity value. 

Toxicity values to evaluate non-carcinogenic effects are not available for all of the 

P AHs. As a result, pyrene was selected as a surrogate for those non-carcinogenic P AHs 

without toxicity values. Pyrene also was used as a surrogate to characterize non

carcinogenic effects of the carcinogenic P AHs. 

Toxicity values for dermal exposure are not available (appropriate toxicity data 

are scarce); therefore, the oral RIDs are adjusted to an absorbed dose, using the 

constituent-specific oral absorption efficiency, as recommended by the USEP A (1989b ). 

This correction is necessary due to the differences in absorption between the skin and the 

gastrointestinal (GI) tract. In calculating a dermal RID from an oral RID, the oral RID is 

multiplied by the oral absorption efficiency. Oral absorption efficiencies for the COCs 

are provided in Table 5-19. The adjusted oral RIDs for the COCs are provided in Table 

5-20. 

5.2.2 Carcinogens 

Constituents are classified as known, probable, or possible human carcinogens 

based on the USEP A weight-of-evidence scheme in which chemicals are systematically 

evaluated for their ability to cause cancer in humans or laboratory animals. The USEP A 

classification scheme (US EPA, 1989b) contains six classes (five if B 1 and B2 are 

classified together under the heading of Class B), based on the weight of available 

evidence, as follows: 

A Known human carcinogen; 

B 1 Probable human carcinogen-- limited evidence in humans; 

B2 Probable human carcinogen -- sufficient evidence in animals and 

inadequate data in humans; 
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C Possible human carcinogen -- limited evidence in animals; 

D Inadequate evidence to classify; and 

E Evidence of non-carcinogen city. 

Constituents in Classes A, B 1, B2, and C generally are included in risk 

assessments as potential human carcinogens; however, Class C carcinogens may be 

evaluated on a case-by-case basis (USEP A, 1989b ). In this risk assessment, the only 

Class C carcinogen detected was naphthalene. Since there is no cancer slope factor (CSF) 

for naphthalene, it was not evaluated with the Class A and B carcinogens. 

The USEP A currently uses the linearized multistage model for extrapolating 

cancer risk from high doses associated with occupational exposure or laboratory animal 

studies to low doses typically associated with environmental exposures. The model 

provides a 95 percent upperbound estimate of cancer incidence at a given dose. The 

slope of the extrapolated curve, called the CSF, is used to calculate the probability of 

cancer associated with the exposure dose. Inhalation exposures are evaluated using the 

unit risk factor (UR;). 

CSFs are derived from the assumption that any dose level has a probability of 

causing cancer. The cumulative dose, regardless of the exposure period, determines the 

risk; therefore, separate CSFs are not derived for subchronic and chronic exposure 

periods. Table 5-19 presents the CSFs and UR;s used in this report. Target sites affected 

by the COCs and the USEP A cancer classifications of the COCs are also shown. The 

oral CSF is adjusted to evaluate dermal exposures (Table 5-19). This is done by dividing 

the oral CSF by the oral absorption efficiency. The oral and dermal absorption 

efficiencies are shown in Table 5-19, and the adjusted values are shown in Table 5-20. 

Table 5-22 presents the permeability coefficients for the groundwater COCs. 

Permeability constants are used to estimate the dermal intake for a receptor exposed to 

groundwater. 
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5.2.3 Toxic Effects Summary 

Toxicity values for the COCs were identified in the previous section. COCs 

include seven carcinogenic PAHs, antimony, arsenic, beryllium, cadmium, chromium, 

lead, mercury, nickel, selenium, and zinc. This section presents a brief summary of the 

known toxic effects of the COCs and the basis for their toxicity values. 

Most of the toxicity data derived from humans come from occupational, 

accidental, or intentional exposures. Epidemiological studies of human populations 

which are adequate to derive toxicity values are limited to a few chemicals. In most 

epidemiological studies, it is difficult to determine the exposure conditions (i.e., 

concentrations, frequency, duration, etc.); the number of exposed individuals is small; the 

incidence of the effect is small; and exposure to multiple chemicals may have occurred. 

Therefore, data derived from laboratory animal studies frequently are used to extrapolate 

potential risks to humans. Although reliance on laboratory animal studies increases the 

uncertainty associated with risk estimates, modem toxicology is built on the premise that 

the toxic effects of chemical agents are similar for laboratory animals and humans. The 

weight of evidence increases when similar results are observed in both sexes, more than 

one species oflaboratory animal, across various routes of exposure, and case reports from 

human exposures. 

5.2.3.1 Acetone 

Acetone is a clear, colorless, highly flammable liquid which is commonly used as 

a solvent and chemical intermediate, and is also found in some consumer products such 

as nail polish remover (Agency for Toxic Substances and Disease Registry [ATSDR], 

1994). Acetone is also a natural metabolic byproduct found in and released from plants 

and animals. 
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Acetone can be absorbed through the lungs, digestive tract, and the skin (Morgott, 

1993). It is rapidly transported throughout the body and is not preferentially stored in any 

body tissue (Morgott, 1993 ). The liver is the major organ of acetone metabolism, and 

excretion occurs mainly through the lungs and in the urine. 

Acute toxic effects following ingestion of 50 milliliter (mL) or more may include 

ataxia, sedation, and coma; respiratory depression; gastrointestinal disorders (vomiting 

and hematemesis); hyperglycemia and ketonemia; acidosis; and hepatic and renal lesions 

(Krasavage et al., 1982). Ingestion of 10-20 mL (7.9-15.8 grams [g]) generally is not 

toxic (Hazardous Substances Database [HSDB], 1995), and consumption of 20 grams per 

day (g/day) for several days resulted in only slight drowsiness (Morgott, 1993). The 

minimum lethal dose for a 150-pound person is estimated to be 100 mL (79.1 g). No 

information is available on the subchronic or chronic oral toxicity to humans. In animal 

studies, subchronic oral exposures were associated with kidney damage and 

hematological changes. 

The RID for chronic oral exposures, 0.1 milligrams per kilogram-day (mg/kg

day), is based on increased liver and kidney weights and nephrotoxicity in rats (IRIS, 

2000). The NOAEL for this study was 100 mg/kg/day, and the LOAEL was 500 

mg/kg/day (IRIS, 2000). The subchronic oral RID of 1 mg/kg/day (USEP A, 1997b) is 

based on the same rodent study. 

A RfC has not been derived for acetone (IRIS, 2000). Information on the 

inhalation toxicity of acetone to humans is derived from occupational and laboratory 

studies. Typical symptoms of inhalation exposure are central nervous system depression 

and irritation of the mucous membranes of the eyes, nose, and throat (Morgott, 1993). 

Central nervous system effects can range from subtle neurobehavioral changes to narcosis 

depending on the magnitude and length of exposure. Neurobehavioral changes have been 

reported at concentrations as low as 237 parts per million (ppm) (574 milligrams per 

cubic meter [mg/m3
]) (ATSDR, 1994). Irritant effects have been reported at 
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concentrations of 500 ppm (121 0 mg/m3
) and higher. Extremely high concentrations 

(greater than 29 grams per cubic meter [g/m3
]) can cause dizziness, confusion, 

unsteadiness, and unconsciousness (ATSDR, 1994). Prolonged occupational exposures 

to acetone vapors have not been associated with chronic systemic disorders (Morgott, 

1993). Little information is available on subchronic or chronic inhalation toxicity in 

animals. 

Animal data indicate that acetone is not teratogenic; however, adverse 

reproductive effects may occur at high concentrations. Drinking water concentrations 

equal to doses greater than 3 grams per kilogram-day (g!kg-day) during pregnancy were 

associated with spermatogenic effects, reduced reproductive index, and decreased pup 

survival of rodents (ATSDR, 1994). Inhalation exposure to 11,000 ppm resulted in 

reduction in maternal body weight gain, a decrease in uterine and extragestational weight 

gain, and a significant reduction in fetal weight of rats but no adverse effects on 

reproduction or development (Mast et a!., 1988). In the latter study, the incidence of 

malformations was not increased by exposure to acetone. 

No evidence is available that suggests acetone is carcinogenic in humans or 

animals (Morgott, 1993). Negative results have been reported in occupational exposure 

studies and in rodent skin painting studies. Although acetone has not been tested in a 2-

year rodent bioassay, in vitro tests for mutagenicity, chromoson,e damage, and 

deoxyribonucleic acid (DNA) interaction indicate that acetone is not genotoxic except 

under severe conditions (Morgott, 1993). Acetone is classified by USEPA in weight-of

evidence Group D, not classifiable as to human carcinogenicity (IRIS, 2000). 

5.2.3.2 Benzene 

Benzene is a clear, volatile, highly flammable, aromatic hydrocarbon, which 

exists naturally in the environment, and is produced by volcanoes and forest fires. 

Benzene is also a common industrial solvent, used as a solvent for fats, inks, paints, 
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plastics, rubber, in the extraction of oils from seeds and nuts, in photogravure printing, as 

a chemical intermediate and in the manufacture of detergents, explosives, 

pharmaceuticals and dyestuffs. It is also a component of gasoline and other petroleum

based fuels (ATSDR, 1989). 

Benzene targets its effects on the hemopoietic, immune and nervous systems 

(ATSDR, 1989). Exposure to benzene has produced irritation of the skin, eyes and upper 

respiratory tract. Acute exposure has produced central nervous system depression, 

headache, dizziness, nausea, convulsions, coma and death at extremely high 

concentrations (Sittig, 1981 ). Health effects in humans have been reported starting as 

low as 50 ppm via inhalation. Twenty-five ppm for 6 hrs had no obvious effects though 

benzene was detected in blood (Sandmeyer, 1981). Early autopsy reports found benzene

induced hemorrhages of the brain, pericardium, urinary tract, mucous membranes and 

skin (Sittig, 1981 ). Chronic exposure to benzene produces blood changes involving an 

initial increase in levels of erythrocytes, leukocytes and thrombocytes, followed by 

aplastic anemia indicated by anemia, leukopenia and thrombocytopenia (Sittig, 1981 ). 

The following effects have been produced experimentally in laboratory animals, 

following exposure to benzene: decreased leukocyte and/or erythrocyte counts, reduction 

in cellular immunity and bone marrow depression (reduced number of granulopoietic 

stem cells). Animal studies do not indicate that benzene is teratogenic, but the following 

fetotoxic effects have been found: reduced fetal weight, altered fetal hematopoiesis, fetal 

skeletal variations and increased resorptions in pregnant exposed animals. In addition, 

benzene has produced histopathological changes in ovaries and testes of test animals 

(ATSDR, 1989). 

Benzene and its metabolites have been shown to be mutagenic in a number of in 

vitro and in vivo studies. Genotoxic effects produced experimentally include structural 

and numerical chromosome aberrations in humans, animals and cell cultures, and sister 

chromatid exchanges and micronuclei in vivo animal studies. Benzene exposure has been 
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found to produce an increase in the number of chromosome aberrations associated with 

myelotoxicity (Sittig, 1981). In addition, sperm head abnormalities, inhibition of DNA 

and ribonucleic acid (RNA) synthesis, DNA binding and interference with cell cycle 

progression have been shown in in vitro studies (ATSDR, 1989). The epidemiological 

data indicate that benzene is leukemogenic. The evidence is most convincing for acute 

myelogenous and acute erythroleukemia, although a correlation has also been found with 

chronic leukemia. Benzene has been designated a group A human carcinogen 

(leukemogen) by inhalation. Although data are insufficient to validate the 

carcinogenicity of benzene via ingestion, it would not be unreasonable that benzene is 

carcinogenic via this route as well if present in sufficient quantities. The carcinogenicity 

of benzene via dermal exposure is considered to be lower since benzene is absorbed 

poorly through the skin (ATSDR, 1989). 

5.2.3.3 Trichloroethene 

Trichloroethene is widely used as an industrial solvent, particularly in metal 

degreasing operations. Trichloroethene is also used for dry-cleaning, as a low

temperature heat exchange fluid, as a fumigant, as a diluent in paints and adhesives, in 

aerospace operations, and in textile processing. 

Absoiption of trichloroethene from the gastrointestinal and respiratory tracts is 

extensive. Although the liver is the primary site of trichloroethene metabolism, there is 

evidence for extrahepatic metabolism in the lungs and kidneys (ATSDR, 1988). 

Trichloroethene exposure is assumed to be responsible for the deaths of four men 

employed at a degreasing operations facility (Kleinfeld and Tabershaw, 1954). 

Toxicological analysis revealed trichloroethene in varying concentrations in several 

tissues. Short-term exposure to high concentrations of trichloroethene produces 

dizziness, headache, nausea, confusion, facial numbness, blurred vision, and, at very high 

levels, unconsciousness (ATSDR, 1988). Longer exposures cause ataxia, decreased 
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appetite, sleep disturbances, and trigeminal neuropathy (IRIS, 2000). Information 

regarding hepatotoxicity in humans is limited and derived from acute overexposures. 

In laboratory animals, the acute toxicity of trichloroethene is low. A subchronic 

study in rats conducted by the National Toxicology Program (NTP) (1986) showed 

decreased survival due to trichloroethene treatment. Deaths were attributed to toxic 

nephrosis. Liver enlargement is the most commonly observed hepatic effect seen in 

trichloroethene-exposed animals (Kjellstrand et a!., 1983 ). Mice, especially males, 

appear to be particularly sensitive to the hepatotoxic effects oftrichloroethene. 

Trichloroethene has been shown to be carcinogenic in animals. Inhalation and 

oral exposure produced liver and lung tumors in mice and kidney adenocarcinomas, 

testicular Leydig cell tumors, and possibly leukemia in rats. These studies are deemed 

sufficient to place trichloroethene in classification B2, probable human carcinogen (IRIS, 

2000). Further support that trichloroethene is a probable human carcinogen comes from 

studies that indicate that metabolism is qualitatively similar in humans and test animals 

(USEP A, 1987). 

5.2.3.4 1'1\lls 

P AHs are found throughout the environment from both natural and anthropogeni1. 

(man-made) sources. These compounds are closely related chemically and have similar 

toxic effects; however, not all of the P AHs are thought to be carcinogenic. 

Benzo(a)pyrene is the only carcinogenic PAH for which the USEPA has developed a 

CSF (IRIS, 2000). The current recommendation from USEP A is to estimate risk for 

other PAHs based on structure-activity relationships relative to benzo(a)pyrene. The risk 

estimates are conducted by converting the CSF and UR; for benzo(a)pyrene by a toxicity 

equivalency factory (TEF). Although several epidemiological studies have linked human 

exposure to mixtures of PAHs containing benzo(a)pyrene to lung cancer, the studies are 

not sufficient to determine that benzo(a)pyrene or any other P AH is responsible. 
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Numerous animal studies have been conducted to investigate the carcinogenicity of 

benzo(a)pyrene. These include exposure via inhalation, dietary, gavage, and dermal 

contact with guinea pigs, hamsters, rats, mice, and several primates. Tumors generally 

are produced at the site of administration; however, tumors at distant sites have been 

reported (IRIS, 2000). The most common tumor sites include the stomach, lungs, and 

skin. The current oral CSF of 7.3 kilogram-day per milligram (kg-day/mg) is based on 

the geometric mean of slope factors derived from four studies (IRIS, 2000). The National 

Center for Environmental Assessment provided a UR; of 0.00088 cubic meters per 

microgram (m3/!J.g) (USEPA, 1999). 

An RID has not been derived for the carcinogenic P AHs. However, the RID for 

pyrene can be used as a surrogate. Reported noncarcinogenic effects of P AHs in 

laboratory animals include dermatitis, skin sensitization to sunlight, immunosuppression, 

reproductive and developmental effects, liver, kidney, and gastrointestinal tract at 

concentrations ranging from 10 mg/kg/day to more than 100 mg/kg/day (ATSDR, 1989). 

The naphthalene RID can be used as a surrogate toxicity value for non-carcinogenic 

P AHs for which RIDs have not been derived. 

5.2.3.5 Antimony 

Antimony production has been associated with an increase in lung cancer among 

exposed workers (National Institute for Occupational Safety and Health [NIOSH], 1978), 

and one inhalation study in rats also indicated that antimony trioxide might produce lung 

and liver tumors (American Conference of Governmental Industrial Hygienists [ACGIH], 

1980; USEP A, 1980). Several studies in bacterial test systems report that various 

antimony compounds, including antimony trioxide, antimony trichloride, and antimony 

pentachloride, may be mutagenic. Reports of effects on reproduction are limited. Among 

the effects on reproduction reported for humans is impairment of the female reproductive 

system. Female workers exposed to metallic antimony dust, antimony trioxide, and 

antimony pentoxide had an increased incidence of gynecological disorders and late 
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spontaneous abortions. Antimony was found in the breast milk, placental tissue, amniotic 

fluid, and blood of the umbilical cord in exposed workers. Decreased weight gain was 

observed in children born of workers exposed to antimony. The same paper reports a 

study in which intraperitoneal administration of antimony produced changes in rats that 

support the findings of human reproductive effects. 

Cardiovascular changes associated with exposure to antimony represent a serious 

health effect (IRIS, 2000). Exposure to either trivalent or pentavalent antimonial 

compounds can produce electrocardiogram (ECG) changes in humans. Histopathological 

evidence of cardiac edema, myocardial fibrosis, and other signs of myocardial structural 

damage indicates that antimony may produce even more severe, possibly permanent, 

myocardial damage in humans (IRIS, 2000). Parallel findings of functional changes in 

ECG patterns and of histopathological evidence of myocardial structural damage have 

also been obtained in animal toxicity studies. Pneumoconiosis in response to inhalation 

exposure and dermatitis in response to skin exposure also may have been observed 

among individuals exposed to antimony or its compounds (ATSDR, 1997). 

USEP A (IRIS, 2000) calculated an oral RID of 0.0004 mglkg/day based on a 

study showing altered blood chemistry and decreased lifespans in rats exposed to 

antimony via drinking water. A NOAEL was not identified in this study, and the LOAEL 

was identified at 0.35 mg/kg/day (IRIS, 2000). 

5.2.3.6 Arsenic 

Arsenic is a naturally-occurring element and may be found in soil, water, food, 

and air. Normal, or background, exposure from these sources is estimated at about 50 

micrograms per day (J.lg/day). Food is the largest background source under most 

circumstances. Ingestion of as little as 50 mg to 300 mg can be fatal to humans. Lower 

levels have caused gastrointestinal distress (nausea, vomiting, and diarrhea), loss of 

appetite, hair and weight loss, and irritation of mucous membranes. Long-term exposure 
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to arsenic is known to cause damage to the nervous system, blood vessels, and skin. 

Arsenic is known to be a human carcinogen. Cancer of the skin, lungs, liver, kidney, and 

bladder have been associated with human exposures to arsenic. Arsenic has not been 

shown to be carcinogenic in laboratory animals. An oral RID, oral CSF, and UR; have 

been developed by USEP A (IRIS, 2000). All of the toxicity values were based on human 

epidemiological studies. 

The oral RID was developed from a study of Taiwanese populations exposed to 

naturally-occurring arsenic in water-supply wells. The mean concentration of arsenic in 

the low-dose group was 9 f.lg/L and was identified as the NOAEL (IRIS, 2000). The 

mean arsenic concentration in the LOAEL group was 170 f!g/L. The most sensitive 

effects included darkening of the skin, thickening of the skin of the palms and soles, and 

the appearance of "corns" or "warts" on the hands, feet, and body. In extreme cases, 

blood vessel damage may lead to gangrene of the feet (called blackfoot disease). Based 

on an assumed water consumption rate of 4.5 liters per day (Liday), background exposure 

to 0.002 mg of arsenic per day in food, and an average body weight of 55 kilograms (kg), 

the arsenic concentration in the NOAEL group was converted to 0.0008 mg!kg/day and 

divided by an uncertainty factor of3 to derive the RID of0.0003 mg!kg/day (IRIS, 2000). 

The uncertainty factor of 3 was selected to account for the lack of data on reproductive 

effects and to account for individuals who may be more sensitive than those included in 

the study. Overall, the USEPA has assigned a medium confidence level to the Rffi. 

Although more than 40,000 people were included in the study, exposures were not well 

characterized and other contaminants were present. 

Arsenic is a Class A, known human carcinogen (IRIS, 2000). The oral CSF for 

arsenic was based on the same epidemiological studies as the RID, and skin cancer was 

the tumor type evaluated. The UR; was derived from epidemiological studies of smelter 

workers which showed a statistically increased incidence of lung cancer in these workers. 
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5.2.3.7 Barium 

The soluble salts of barium, an alkaline earth metal, are toxic in mammalian 

systems. They are absorbed rapidly from the gastrointestinal tract and are deposited in the 

muscles, lungs, and bone (ATSDR, 1997). At low doses, barium acts as a muscle 

stimulant and at higher doses affects the nervous system eventually leading to paralysis. 

Acute and subchronic oral doses of barium can cause vomiting and diarrhea, followed by 

decreased heart rate and elevated blood pressure (IRIS, 2000). Higher doses result in 

cardiac irregularities, weakness, tremors, anxiety, and dyspnea (IRIS, 2000). Death can 

occur from cardiac and respiratory failure. Acute doses of approximately 0.8 grams can 

be fatal to humans. 

Subchronic and chronic oral or inhalation exposure primarily affects the 

cardiovascular system resulting in elevated blood pressure. A LOAEL of 0.51 mg 

barium/kg/day based on increased blood pressure was observed in chronic oral rat 

studies, whereas human studies identified a (NOAEL of 0.21 mg barium/kg/day (IRIS, 

2000). The human data were used by the USEP A to calculate a chronic and subchronic 

oral RID of 0.07 mg/kg/day (IRIS, 2000). Confidence in the oral RID is rated medium by 

theUSEPA. 

Subchronic and chronic inhalation exposure of human populations to barium

containing dust can result in a benign pneumoconiosis called "baritosis." This condition 

is often accompanied by an elevated blood pressure but does not result in a change in 

pulmonary function. Exposure to an air concentration of 5.2 mg barium carbonate/m3 for 

4 hours/day for 6 months has been reported to result in elevated blood pressure and 

decreased body weight gain in rats (IRIS, 2000). Reproduction and developmental 

effects were also observed. Increased fetal mortality was seen after untreated females 

were mated with males exposed to 5.2 mg/m3 of barium carbonate. Similar results were 

obtained with female rats treated with 13.4 mg barium carbonate/m3
• The NOAEL for 

developmental effects was 1.15 mg/m3 (equivalent to 0.8 mg barium/m3
). A RfC of0.005 
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mg/m3 for subchronic and 0.0005 mg/m3 for chronic exposure was calculated by the 

USEP A based on the NOAEL for developmental effects (IRIS, 2000). These effects have 

not been substantiated in humans or other animal systems. 

Under EPA's 1986 Guidelines for Carcinogen Risk Assessment, barium would be 

classified as Group D, not classifiable as to human carcinogenicity. Although adequate 

chronic oral exposure studies in rats and mice have not demonstrated carcinogenic 

effects, the lack of adequate inhalation studies precludes assessing the carcinogenic 

potential of inhaled barium. Under the Proposed Guidelines for Carcinogenic Risk 

Assessment (USEP A, 1996c ), barium is considered not likely to be carcinogenic to 

humans following oral exposure and its carcinogenic potential cannot be determined 

following inhalation exposure 

5.2.3.8 Cadmium 

Cadmium is a naturally occumng mineral in the earth's crust. Cadmium 

bioaccumulates in humans, particularly in the kidney and liver (USEP A, 1985). Chronic 

oral or inhalation exposure of humans to cadmium has been associated with renal 

dysfunction, itai-itai disease (bone damage), hypertension, anemia, endocrine alterations, 

and immunosuppression. Renal toxicity occurs in humans at a renal cortex concentration 

of cadmium of 200 micrograms pet gram (J.Lg/g) (USEP A, 1985). 

The USEP A considers cadmium a Class B 1, probable human carcinogen. In 

experimental animals, cadmium induces injection-site sarcomas and testicular tumors. 

When administered by inhalation, cadmium chloride is a potent pulmonary carcinogen in 

rats. Cadmium is a well documented animal teratogen (USEPA, 1985). 

USEP A (IRIS, 2000) has classified cadmium as a B 1 agent (probable human 

carcinogen). This classification applies to agents for which there is limited evidence of 

carcinogenicity in humans from epidemiological studies. UR; of 0.0018 m3/J.Lg has been 
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derived from cadmium based on epidemiological studies. Using renal toxicity as an 

endpoint, an RID of 1 x 10·3 mg/kg/day has been derived (IRIS, 2000) for exposures to 

cadmium in soil. 

5.2.3.9 Chromium 

The toxicity of chromium depends on the valence state of the compound. 

Hexavalent chromium is more toxic than trivalent chromium, which is an essential 

nutrient for fat and sugar metabolism. Ingestion of large amounts of hexavalent 

chromium salts can damage the digestive tract, kidneys, and liver. Occupational 

exposure to hexavalent chromium has been associated with lung cancer, skin ulceration, 

allergic dermatitis, and anemia. Laboratory studies also indicate that hexavalent 

chromium is mutagenic. Trivalent chromium does not cause these effects. As a 

conservative measure, all chromium is assumed to be hexavalent in this risk assessment. 

Toxicity values discussed below apply to hexavalent chromium. 

The RID was derived from a 1-year drinking study in rats. The NOAEL was 2.4 

mg/kg/day (derived from a concentration of 25 mg/L of potassium chromate in drinking 

water). No concentrations higher than 25 mg/L were given; therefore, a LOAEL was not 

identified. An uncertainty factor of 500 was used to derive the RID of 0.003 mg/kg/day. 

Factors of 10 were used to compensate for interhuman and interspecies variability in 

sensitivity, and a factor of 5 was used to compensate for less than lifetime exposure. 

Confidence in the RID was rated as low because of the small number of animals used in 

the study, small number of parameters measured, failure to identify a LOAEL, poor 

quality of supporting studies, and insufficient data for teratogenic or reproductive 

endpoints. 

Inhalation of hexavalent chromium compounds may cause lung cancer; however, 

ingested hexavalent chromium is not considered to be carcinogenic. The inhalation unit 

risk factor of 1.2 x 10·2 m3/J.lg was derived from occupational epidemiological studies. 
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Dose-response relationships for chromium exposure and lung cancer have been consistent 

across several studies (IRIS, 2000). 

5.2.3.10 Cyanide 

The oral RID of 0.02 mg/kg/day for cyanide was based on a two year dietary 

study with rats by Howard and Hanzal (IRIS, 2000). The critical effects noted in the 

study were weight loss, thyroid effects, and myelin degeneration. The NOAEL was set at 

10.8 mg/kg/day and the LOAEL was 30 mg!kg/day. The uncertainty factor of 100 was 

applied to the derivation of the RID to acoonnt for in.terspecies extrapolation and for 

sensitive populations. An additional modifying factor of 5 was applied to account for the 

tolerance to cyanide when it is ingested with food rather than when it is administered by 

gavage or drinking water. 

An inhalation RfC has not been developed for cyanide, but since it is metabolized 

extensively in the liver, which indicates that the inhalation route may not be as important 

for toxicity as the oral route of administration (IRIS, 2000). 

In vitro studies of cyanide's genotoxicity have been negative except for a 

marginally mutagenic response for hydrogen cyanide in one Salmonella strain (IRIS, 

2000). This response was decreased in the presence of rat hepatic homogenates. The 

USEPA has placed cyanide in the weigh-of-evidence category D; not classifiable as a 

human carcinogen. 

5.2.3.11 Lead 

Lead is known to cause many toxic effects depending on the exposure 

circumstances. The principal toxic effects include damage to the nervous system, blood

forming system, kidneys, and reproductive system. Some lead compounds have caused 

kidney cancer in rats and mice; however, data are insufficient to determine if lead causes 
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cancer in humans. The fetus and young children are particularly susceptible to lead 

because of greater absorption and sensitivity of the developing nervous system. Lead 

exposure can cause decreased mental ability, premature birth, and reduced growth rates in 

children. For adults, an increase in blood pressure is one of the most sensitive effects. 

Risk assessment for lead does not rely on the standard toxicity values (RiDs and 

CSFs); instead, the USEPA (1996b) has developed various models which are used to 

predict levels of lead in the blood following various exposures. These models were 

designed to protect the fetus and young children as the most sensitive receptors. Current 

data indicate that children may be affected by lead at blood lead levels of 10 micrograms 

per deciliter of blood (Jlg/dL) or lower. Severe brain damage, anemia, and kidney 

damage can occur when blood lead levels exceed 80 Jlg/dL in children or 80 to 100 Jlg/dL 

in adults (Goyer, 1991). Damage to the peripheral nervous system can occur at 

concentrations of 40 Jlg/dL, and concentrations greater than 30 Jlg/dL may permanently 

lower intelligence quotient (I.Q.) scores of children. The nervous system of the 

developing fetus may be damaged at concentrations in the 10 to 15 Jlg/dL range. 

5.2.3.12 Mercury 

In humans, elemental and inorganic mercury are absorbed following inhalation 

exposure but are poorly absorbed following oral exposure (AT3DR 1997). Occupational 

exposure of workers to elemental mercury vapors (0.1 to 0.2 mg/m3
) has been associated 

with mental disturbances, tremors, and gingivitis (ATSDR, 1997). The central nervous 

system is a major target for organic mercury compounds. Adverse effects in humans 

from exposure to organic mercury compounds have included destruction of cortical 

cerebral neurons, damage to Purkinje cells, and lesions of the cerebellum. Clinical 

symptoms following exposure to organic mercury compounds have included paresthesia, 

loss of sensation in extremities, ataxia, and hearing and visual impairment (World Health 

Organization [WHO], 1976). A primary target organ for inorganic compounds is the 

kidney. Human exposure to inorganic mercury compounds has been associated with 
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anuna, polyuria, proteinuria, and renal lesions (Hammond and Beliles, 1980). 

Embryotoxic and teratogenic effects, including malformations of the skeletal and 

genitourinary systems, have been observed in animals exposed to organic mercury 

(ATSDR, 1997). Both organic and inorganic compounds are reported to be genotoxic in 

eukaryotic systems (Leonard et al., 1984 ). 

USEP A has categorized mercury as a Class D chemical, i.e., not classifiable as to 

human carcinogenicity. This classification applies to those agents for which there is 

inadequate evidence of carcinogenicity in animals. The RID for inorganic mercury is 

under review by USEP A. The inhalation RfC for inorganic mercury is 3 x I 04 mg/m3 

(IRIS, 2000). 

5.2.3.13 Nickel 

Nickel from refinery dust has been classified as a Class A human carcinogen by 

the USEP A. Numerous studies have proven a statistically significant increase in nasal 

and lung cancers for workers exposed to nickel dust. Although animal studies have not 

been as conclusive (some species of rats and mice show no response), some studies have 

shown increased incidents of sarcomas. The inhalation UR; for nickel as refinery dust is 

2.4 x 104 m3/Jlg (IRIS, 2000). The oral RID for nickel is based on decreased body weight 

for rats exposed to nickel (as soluble salts). An uncertainty factor of 300 is related with 

the oral RID of0.02 mg/kg/day, and confidence is medium (IRIS, 2000). 

5.2.3.14 Selenium 

Selenium is an essential micronutrient, and both high doses and deficiencies of 

selenium have been shown to produce adverse effects (IRIS, 2000). In the United States, 

selenium in most diets is usually enough to meet the daily requirement of this essential 

metal. In regions of China where soil levels of selenium are very low, diets lacking 

selenium have resulted in heart problems and muscle pain (ATSDR, 1997). Selenium 
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compounds can be harmful at daily dietary levels 5-10 times higher than the daily 

requirement (ATSDR, 1997). 

There is no evidence that selenium is carcinogenic in humans (IRIS, 2000). 

Selenium has been tested by the oral route in experimental animals, but the available data 

are insufficient to allow unequivocal evaluation of its carcinogenic potential (IRIS, 2000). 

However, recent reports suggest that selenium is not carcinogenic. Several studies have 

shown that selenium may actually reduce the incidence of tumors under certain 

conditions (IRIS, 2000). The USEP A has classified selenium as a Group D--not 

classifiable as a human carcinogen. 

Selenium is an essential element in animals and humans (ATSDR, 1997). 

However, exposure to amounts only slightly above the required levels can produce acute 

and chronic toxic effects. Acute toxicities of selenium compounds vary greatly, while the 

chronic effects of most forms are similar. Acute effects include degeneration of the liver, 

kidneys, and myocaria; hemorrhages in the digestive tract; and brain damage. Eye, nose, 

and throat irritation also may occur with inhalation exposure. The acute oral LD50 (i.e., 

dosage needed to produce death in 50 percent of the treated animals) value of sodium 

selenite in rats was approximately 1 0 mg/kg. Chronic toxicity in humans appears to 

occur only in areas where foods containing excessive concentrations of selenium are 

ingested. Signs of chronic selenium intoxication include central nervous system (CNS) 

effects such as depression, nervousness, peripheral anesthesia, and pain in the extremities; 

dermatitis; gastrointestinal disturbances; dental discoloration; lassitude; and partial loss 

of hair and nails (IRIS, 2000). 

5.2.3.15 Silver 

Silver is used in photographic materials, batteries, paints and jewelry. Silver also 

has several medical uses, including as a dental amalgam and in medical supplies for bum 

G:\proj\TF320\Landdisp\revrpt\RevisedLD-RPT2.doc ARCADIS Geraghty & Miller 



5-23 

treatment. Photographic materials are the major source of silver that is released into the 

environment (ATSDR, 1990). 

Studies in humans and animals indicate that silver compounds are absorbed 

readily by the inhalation and oral routes. Individuals and individual organs absorb silver 

selectively. The greatest concentrations are found in the reticuloendothelial organs 

(ATSDR, 1990). 

Blue-gray discoloration of the skin has been observed in many individuals who 

have ingested metallic silver and silver compounds over periods of months to years. This . 
condition is termed argyria. However, this pigment discoloration is not known to be 

diagnostic of any other toxic effect (ATSDR, 1990). Occupational exposure to silver 

dusts can lead to respiratory and gastrointestinal irritation. Symptoms included 

abdominal pain, sneezing, stuffiness, and sore throat. Granular deposits were also 

observed in the conjunctiva and corneas of the eyes (Rosenman et a!., 1979; 1987). 

Medical case histories indicate that dermal exposure to silver and silver compounds for 

extended periods of time can lead to local skin discoloration similar in nature to the 

generalized pigmentation seen after repeated oral exposure. The amount of silver and the 

duration of exposure necessary to produce this effect have not been established 

(McMahon and Bergfeld, 1983). 

The oral RID of 0.005 mg/kg/day was based on a human study, where silver was 

introduced intravenously for 2 to 9 years (IRIS, 2000). The critical effect was argyria, 

and the LOAEL was 0.014 mg/kg/day. No NOAEL was established by this study (IRIS, 

2000). 

Silver is not mutagenic in bacteria but it has been found to cause DNA damage in 

mammalian cell culture (Robinson et a!., 1982). Despite frequent use of silver as a 

therapeutic agent, there has been no reported evidence of cancer in humans has been 

reported. No studies were located regarding cancer in humans or animals following oral, 
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inhalation or dermal exposure to silver or silver compounds (A TSDR, 1990). The 

USEP A has grouped silver in the Group D-not classifiable as to human carcinogenicity. 

5.2.3.16 Zinc 

Zinc is an essential nutrient, with a recommended daily allowance of 5 to 15 

milligrams per day (mg/day). However, large doses seem to produce copper deficiency 

anemia. A 10-week study of women taking 50 mg Zinc/day resulted in a decrease of 

erythrocyte superoxide dismutase (ESOD), a decline in ferritin and hematocrit values, 

and an increase in zinc serum (IRIS, 2000). The same study in men also showed a 

decrease in ESOD. People with sickle cell anemia exposed to zinc experience copper 

deficiency. Zinc does seem to lower high density lipid (HDL) cholesterol (IRIS, 2000). 

Carcinogenic studies for zinc are inadequate, and the USEP A has identified zinc 

as not classifiable as to human carcinogenicity (Group D). Some laboratory studies 

indicate an increase in hepatomas in mice exposed to zinc in drinking water. Some fowl 

have developed testicular testoma when injected with 0.01 grams (g) of zinc acetate or 

zinc stearate (IRIS, 2000). 

5.3 EXPOSURE ASSESSMENT 

Exposure assessments typically rely on standard default assumptions developed 

by USEP A or state regulatory agencies because actual exposure data typically are not 

available and are difficult to obtain. Because of this fact, there is a great deal of 

uncertainty associated with exposure estimates. In order to compensate for this 

uncertainty, reasonable maximum exposure (RME) assumptions are used. The RME is 

defined as the maximum exposure that is reasonably expected to occur at the site; 

therefore, actual exposures are likely to be less than the RME. Standard default exposure 

assumptions have been developed for residential and industrial exposure scenarios. 
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However, site-specific data and professional judgment also are important components of 

the exposure assessment. Both were incorporated in the risk assessment. 

5.3.1 Exposure Setting 

SWMU 23 was used to store waste materials from the BTF and Chemical 

Manufacturing Plant; SWMUs 24 and 39 were used to store waste materials from the 

former Blast Furnace Plant; and SWMU 38 was used to store construction debris, soil 

from excavation activities, and other debris. The SWMUs are in a relatively isolated 

portion of the entire facility. Activities at the Land Disposal Areas range from waste 

moving to nothing. SWMU 23 is not visited on a regular basis by Sloss workers. The 

use of these SWMUs is not expected to change for the foreseeable future. Activity on the 

site is limited to site workers, and site access is controlled by a locked gate and 24-hour 

guard. The surrounding property is mixed industrial and residential. Groundwater is not 

used as a water supply on the site or in the site vicinity. Surface water on the site is 

limited to a drainage ditch along the eastern property boundary; storm water drainage 

ditches along Summit Street, the polishing pond (SWMU 22) just north of SWMU 24; 

and the Stormwater Runoff Sewer (SWMU 25) west of SWMU 38. SWMUs 22 and 25 

will be investigated as part of the BTF and Sewers RFI. 

5.3.2 Conceptual Site Exposure Model 

The conceptual site exposure model provides the framework of the risk 

assessment. It characterizes the exposure setting, identifies sources and transport 

pathways for the COCs, identifies potential receptors for current and future land uses, and 

identifies the primary exposure routes (Figure 5-l ). Receptors may include any living 

organism (human, plant, or animal). Exposure routes include the basic pathways through 

which a COC may be absorbed (inhalation, oral ingestion, or dermal contact). 
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An exposure pathway evaluation is a key component of a risk-based analysis. 

Exposure can occur only when the potential exists for a receptor to directly contact 

released constituents or if there is a mechanism for released constituents to be transported 

to a receptor. Each component (released constituents, mechanism of transport, point of 

contact, and presence of a receptor) must be present for a complete exposure pathway. 

This report focuses on the SWMUs (23, 24, 38 and 39) associated with the Land 

Disposal Areas that are located at the northern portion of the Sloss facility. The Sloss 

Facility currently manufactures foundry and furnace coke through the process of 

carbonization at the Coke Manufacturing Plant, TSA and BSC at the Chemical 

Manufacturing Plant, and mineral wool. Access is controlled by a fence and gate which 

is manned by security guards 24 hours per day. 

SWMUs in the Land Disposal Areas are not used currently, and there are no plans 

to reuse these portions of the Sloss property. SWMU 23 is isolated and overgrown; no 

one contacts the material stored there. The sludge from SWMU 24 is being mined and 

sold as product and SWMU 39 will be mined in the future. A metals recovery operation 

was performed on SWMU 38 and the landfill is still being used for disposal of 

construction debris and soil from excavation activities. Site workers, including 

construction or excavation workers and potential trespassers (assuming that access to the 

site is not controlled any longer), may be exposed to COCs in surface soiis, subsurface 

soil, sludge, and ambient air. Incidental ingestion, dermal contact, and inhalation of dust 

and vapors are the exposure routes. It was conservatively assumed that construction or 

excavation workers could also come into contact with groundwater constituents during 

construction activities. Dermal contact, inhalation of volatiles, and incidental ingestion 

of groundwater were the exposure routes assessed for this receptor. Off-site transport of 

the COCs is expected to be minimal compared with on-site concentrations; therefore, on

site workers represent the receptors with the greatest exposure potential. 

G:\proj\ TF320\Landdisp\revrpt\ReviscdLD-RPT2. doc ARCADIS Geraghty & Miller 



5-27 

Groundwater is not used as a potable water supply at the site or in the surrounding 

area. Nonetheless, exposure to groundwater used a drinking water source is evaluated in 

this risk assessment although there is no opportunity for this to be a complete exposure 

route. The area is supplied with water by the municipal water district. 

5.3.2.1 Release Sources and Release Mechanisms 

The release sources and release mechanisms can be divided into two groups: 

primary and secondary. Primary release sources are those sources that initially release 

the COC(s). Secondary release sources are those sources that were impacted by the 

primary source and can cause an additional release of the COC(s). Potential release 

sources include the SWMUs identified at the Land Disposal Areas. 

The soil and sludge from each SWMU are potential sources of release to the air 

and surrounding soil. Particulates and vapors that contain the COCs from operations are 

released into the atmosphere where they then have the potential of settling to the surface 

soil or may be transported off-site. Surface soil usually is defined as the soil between 

land surface and 1 ft bls. Once in the surface soil the COC may either migrate into the 

subsurface soil and subsequently leach into the groundwater or be released via vapors and 

dust into the atmosphere. The concentrations of constituents detected in groundwater are 

relatively low, indicating the subsurface migration to groundwater pathway is not 

significant. The physical and chemical properties influencing constituent migration are 

presented in Table 5-23. 

5.3.2.2 Exposure Points, Exposure Routes, and Receptors 

Exposure points are the specific locations where a receptor may contact 

constituents in soil, groundwater, or other environmental media. Impacted surface and 

subsurface soil, sludge, and groundwater at the Land Disposal Areas are the exposure 

points. There are no water-supply wells within the vicinity of the site. The residential 
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area located next to the facility is on a municipal water supply; therefore, it is highly 

unlikely that the shallow groundwater would ever be used as a water supply in the future 

near the site. As a conservative assumption, it was assumed that the groundwater at the 

Land Disposal Areas would be used as a water supply. Therefore, domestic use of 

groundwater by residents is considered an exposure pathway of interest for the Land 

Disposal Areas. 

It is anticipated that on-site exposure routes under current and future conditions 

will be limited to site workers. Exposure routes examined include incidental ingestion, 

dermal contact, and inhalation of dusts and vapors. 

If construction projects are conducted on the site in the future, contact with 

subsurface soil in the SWMUs could occur. It was conservatively assumed that the 

excavation workers could be exposed to the shallow groundwater. 

Off-site residents may be exposed to the constituents in soil via inhalation. Due to 

the distance to the nearest residence and the expected low releases to air due to the 

extensive cover over the area, off-site residential exposure is expected to be minimal 

compared to potential on-site worker exposure. Therefore, off-site resident inhalation is 

not considered an exposure pathway of concern for the Land Disposal Areas. 

Access to the site is currently restricted so that unauthorized persons are not 

expected to gain site access. However, in the event that site access is not so strictly 

controlled in the future, a trespasser scenario was also evaluated. It was assumed that a 

older child (age 6 - 17 years) might come into contact with surface soils at the site while 

walking across the property. 

The potential exists for birds and small terrestrial animals to be exposed to the 

COCs in soil via ingestion; however, the industrial nature of the site is a limiting factor 

for ecological receptors. 
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5.3.3 Exposure Assumptions 

Standard exposure assumptions (USEP A, 1989b; 1996a) for industrial workers 

were used in this risk assessment for the Land Disposal Areas. These values are 

summarized in Table 5-24. No specific guidance has been developed regarding exposure 

frequency and exposure duration for an excavation worker. Therefore, professional 

judgment was used. The excavation worker exposure scenario is based on a construction 

project that lasts 18 weeks (90 working days). Work is conducted 8 hours per day, 5 days 

per week. 

Site workers are assumed to come in contact with impacted surface soil (0 to 1 

foot bls) and sludge in SWMU 24 and SWMUs 38 and 39 for 8 hours per day, 250 days 

per year, over a 25-year period (USEPA, 1989b; 1996a). Actual exposures under current 

conditions are expected to be much less than assumed in this risk assessment because 

workers do not spend 8 hours per day at either of the SWMUs. SWMU 23 is not active; 

therefore, site workers are assumed to come in contact with sludge in SWMU 23 only 

during periodic inspections of the SWMU. Inspections were assumed to last 2 hours per 

day, 12 days per year (once a month), over a 25-year period. The site workers also are 

assumed to drink water drawn from the impacted areas. As a conservative measure, the 

individual was assumed to ingest all their water during the exposure time of working day 

from the SWMU or SWMUs. As a conservative measure, it also was assumed that a 

residential drinking water well would be installed at SWMU 23 and SWMUs 38 and 39 

where groundwater data are available. 

The EPCs for surface soil, subsurface soil, sludge, and groundwater based on log

normal data distribution, are presented in Tables 5-l through 5-8, as identified in the 

USEPA Region 4 (1996a) guidance. The physical-chemical properties used to evaluate 

exposure are included in Table 5-23. Table 5-25 presents equations used to evaluate 

exposure and risk from exposure to surface soil, subsurface soil, and sludge. The 
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equations used to calculate exposure and risks from exposure of construction workers to 

groundwater are presented in Table 5-29. 

5.4 RISK CHARACTERIZATION 

Risk characterization summarizes and combines information from the toxicity 

assessment and exposure assessment to derive quantitative or qualitative risk estimates. 

Risk estimates for the Land Disposal Areas are discussed in the following section. 

5.4.1 Non-Carcinogens 

Quantitative estimates for non-carcinogenic effects are called HQs. The HQ is the 

ratio of the estimated average daily exposure dose and the RID for oral and dermal 

exposures, and the ratio of the estimated air concentration and the RfC for inhalation 

exposures. An HQ greater than 1 indicates only that the estimated exposure exceeds the 

RID or RfC. It does not provide the probability of an adverse effect. Although an HQ 

greater than 1 indicates that the estimated exposure dose for that constituent exceeds the 

RID or RfC, it does not necessarily imply that adverse health effects will occur. It is 

important to remember that all RIDs and RfCs and, consequently HQs, are not equal. 

The basis for the RfD/RfC and the confidence level should be considered in risk 

management decisions. The HQs are added to derive the hazard index (HI). Current 

regulatory methodology (USEP A, 1989b; 1996a) advises summing His across exposure 

routes for all media at the site to derive a "Total Site Hazard Index." If the total HI 

exceeds 1, COCs may be grouped according to critical toxic effects, and His may be 

calculated separately for each effect (USEP A, 1989b; 1996a). 

5.4.2 Carcinogens 

Quantitative estimates for carcinogenic effects are obtained by calculating the 

excess lifetime cancer risk (ELCR). Estimated average daily doses, or intakes, for each 
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constituent are averaged over the expected lifetime of 70 years. The ELCR, equal to the 

product of the exposure dose and CSF or air concentration and the UR;, is estimated for 

each known, probable, or possible carcinogenic COC in each medium. The ELCR values 

provided in this report are an indication of the increased risk, above that applying to the 

general population, which may result from the exposure scenarios described in the 

Exposure Assessment section (Section 5.3). The risk estimate is considered to be an 

upperbound estimate; therefore, it is likely that the true risk is less than that predicted by 

the model. Current regulatory methodology assumes that ELCRs can be summed across 

routes of exposure and COCs to derive a "Total Site Risk" (USEPA, 1989b; 1996a). The 

USEPA has a defined a target ELCR range of I x 10-6 to I x 104 (USEPA, 1996a). Risk 

levels within or below this range generally do not require remediation. 

5.4.3 RME Risk Estimates 

Site worker and trespasser exposure was calculated for exposure to sludge for 

SWMUs 23, 24, and 39, and was calculated for exposure to surface soil for SWMU 24. 

Construction worker exposure was calculated for exposure to subsurface soil and 

groundwater at SWMU 23 and SWMUs 38 and 39. Site worker and residential exposure 

to groundwater used as a water supply was evaluated for SWMU 23 and SWMUs 38 and 

39. Surface soil and sludge data were used to evaluate current exposure conditions for 

site workers, and subsurface soil data were used to evaluate future cond;lions for 

construction workers. The equations used in the calculations for soil and sludge are 

presented in Table 5-25. The equations used to calculate construction worker exposure 

and risks to groundwater are presented in Table 5-29. The equations used to calculate site 

worker and residential exposure to groundwater are provided in Table 5-3 I. 

The ELCR and HI for site worker exposure to sludge in SWMU 23 (Table 5-26) 

were 5 x 10-6 and 0.006, respectively. The major contributor to the ELCR is 

benzo(a)pyrene. The ELCR and HI for construction worker exposure to subsurface soil 

in SWMU 23 (Table 5-27) were 8 x 10'7 and 0.1, respectively. Table 5-28 shows the 
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calculated risks for the trespasser exposure to sludge at SWMU 23. The ELCR for this 

scenario is 8 x 1 o-6 and the HI is 0.02. The ELCR for site worker and trespasser 

exposures are within the target range of 1 x 1 0.;; to 1 x 10-4, and the ELCR for 

construction worker exposure is below the target range. The His for all the exposure 

scenarios are below the target of 1. 

Calculated risks for construction worker exposure to groundwater at SWMU 23 

are presented in Table 5-30. None of the COCs in groundwater are carcinogenic by the 

applicable exposure routes, so there is no ELCR calculated for this scenario. The HI is 

0.0004, which is well below the target of 1 for toxic effects. 

The risks for site worker and residential exposure to groundwater are summarized 

in Tables 5-32 and 5-33, respectively, for SWMU 23. None of the COCs in SWMU 23 

are carcinogenic by the applicable exposure route and therefore, an ELCR is not 

calculated. The HI for site workers is 0.007, which is well below the target of 1 for toxic 

effects. The HI for residential exposure is 0.4, also below the target of 1 for toxic effects. 

The ELCR and HI for site worker exposure to surface soil in SWMU 24 (Table 5-

34) were 1 x 10·5 and 0.02, respectively. The major contributor to the ELCR is 

benzo(a)pyrene. The ELCR and HI for site worker exposure to sludge in SWMU 24 

(Table 5-35) were 2 x 10"10 and 0.07, respectively. The ELCR and HI for trespasser 

exposure to surface soil at SWMU 24 (Table 5-36) were 1 x 10.;;, and 0.01, respectively. 

The ELCR and HI for trespasser exposure to sludge at SWMU 24 (Table 5-37) were 8 x 

10·13
, and 0.03, respectively. The ELCRs are within or less than the target range of 1 x 

1 0.;; to 1 x 10-4, and the His are below the target of 1. 

The ELCR and HI for site worker exposure to sludge in SWMU 39 (Table 5-38) 

were 2 x 1 o-12 and 0.04, respectively. The ELCR and HI for trespasser exposure to sludge 

in SWMU 39 (Table 5-39) were 8 x 10"15 and 0.02, respectively. The ELCR for site 

worker exposure is below the target range of 1 x 10.;; to 1 x 10-4, and the ELCR for a 
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trespasser also is below the target range. The His for both site worker and trespasser 

exposures are below the target of 1. 

The ELCR and HI for construction worker exposure to groundwater at SWMUs 

38 and 39 are presented in Table 5-40. The ELCR is 2 x 1 0'9 and the HI is 0.002. Both 

the ELCR and HI for construction worker exposure to groundwater at SWMUs 38 and 39 

are below the target values. 

The calculated risks for site worker and residential exposure to groundwater at 

SWMUs 38 and 39 are summarized in Tables 41 and 42, respectively. The ELCR and HI 

for the site worker are 1 x 10-6 and 0.4, respectively. The ELCR is at the low end of the 

USEPA target risk range and the HI is below the target value of 1. The ELCR for 

residential exposure is 1 x 1 o-s and the HI for residential exposure it 1. The ELCR is 

within the USEP A target risk range and the HI is equal to the target value. 

5.5 RISK-BASED REMEDIAL GOAL OPTIONS 

Risk-based remedial goal options (RGOs) are provided in this section for the 

exposure scenarios where the ELCR exceeded 1 x 10-6. RGOs for non-carcinogenic risks 

are unnecessary because all of the HQs and His were below 1. RGOs are presented at 

target risk levels corresponding to 10-4, 10·5, and 10-6 according to USEPA (1996a) 

guidelines. The RGO equations for soil and sludge exposures and a sample calculation 

are presented in Table 5-43. Table 5-44 includes the RGO equations and a sample 

calculation for groundwater exposures. 

5.5.1 RGOs for Soil and Sludge Constituents 

The calculated RGOs for site worker and trespasser exposure to COCs in sludge 

in SWMU 23 are shown in Tables 5-45 and 5-46, respectively. In comparing the EPCs 

with the calculated RGOs for both scenarios (Tables 5-45 and 5-46), none of the 
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constituent EPC concentrations exceeded the RGO at a 1 x 1 o-5 risk level. Only the 

benzo(a)pyrene EPC concentrations exceeded a 1 x 10-0 risk level at each site. 

RGOs for COCs in surface soil at SWMU 24 and SWMUs 38 and 39 are 

presented in Table 5-4 7, with the exception of lead. EPCs for constituents in SWMU 24 

and SWMUs 38 and 39 are included in the table. In comparing the EPCs with the 

calculated RGOs, none of the constituent EPC concentrations exceeded the RGO at a 1 x 

10·5 risk level. The EPCs for benzo(a)pyrene and benzo(a)anthracene exceeded a 1 x 10-0 

risk level at SWMU 24. 

The benzo(a)pyrene EPC in SWMU 24 surface soil is 6.9 mg!kg, while the RGO 

for site worker exposure is 0.76 mg/kg (Table 5-47). The benzo(a)anthracene EPC in 

SWMU 24 is 1.6 mg/kg, while the RGO for site worker exposure is 0.76 mg/kg. The 

RGO concentrations that exceed the EPCs are shaded in each table. 

5.5.2 RGO for Groundwater Constituents 

RGOs were calculated for constituents detected in groundwater for the residential 

exposure pathway. The equations are included in Table 44 and the RGOs are presented 

in Table 48. RGOs were calculated only for SWUMs 38 and 39 since none of the risks 

exceeded agency benchmarks at SWMU 23. As seen in Table 5-48, only benzene had an 

EPC concentration exceeding the RGO at a 1 x 1 o·5 risk level. The benzene EPC was 

below the 1 x 1 04 risk level. 

5.5.3 RGO for Lead at SWMU 24 

Lead does not have a RID or CSF because risks from lead exposure are better 

evaluated by predicting the associated blood lead level in exposed receptors. The 

approach used here relates intake of lead from soil to blood lead concentrations in women 

of child-bearing age (USEPA, 1996b). Because the fetus and young children are much 
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more susceptible to lead toxicity than adults, an RGO is developed which protects the 

fetus as described below. 

The USEP A model assumes that the increase in blood lead from exposure to soil 

lead is linear. A linear biokinetic slope factor was developed for the model. It is based 

on available data relating fetal blood lead levels to maternal blood lead levels and soil 

exposure. In the guidance, USEPA (1996b) states that the basis for the RGO is the 

assumption that "fetuses and neonates can be adversely affected by elevated maternal 

blood lead concentrations, and that risk to the fetus can be estimated from the probability 

distribution of fetal blood lead concentrations." The baseline maternal blood lead 

concentrations were estimated based on the background blood lead level in the general 

population which ranges from about 1.7 to 2.2 J.lg/dL. The highest acceptable fetal blood 

lead level was set at be 10 J.lg/dL, the recommended concentration from the USEP A and 

the Centers for Disease Control (CDC). From the equations shown in Table 5-49, an 

RGO for lead of 1,400 mg/kg was calculated. The lead EPC (1,700 mg/kg) is above the 

calculated RGO for sludge in SWMU 24. 

5.6 UNCERTAINTIES 

5.6.1 Sources of Uncertainty 

The risk estimates presented here are conservative estimates of the risks 

associated with exposure to constituents detected in soil at the site In general, 

conservative assumptions were made in the risk assessment process to bias the risk 

assessment towards protectiveness. However, uncertainty is inherent in the risk 

assessment process, and a discussion of these uncertainties is presented in this section. 

Each of the three basic building blocks for risk assessment (monitoring data, exposure 

scenarios, and toxicity values) contribute uncertainties. 
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Uncertainty always exists when using a finite set of monitoring data to represent 

site conditions. Because of this uncertainty, the UCL or maximum detected 

concentration was used to represent the EPC for each constituent in each medium. This 

conservative approach should bias the risk estimates to overestimate actual risks that 

might be associated with the site. In addition, it was assumed that the constituent 

concentrations remain constant throughout the relevant exposure periods. This 

assumption can produce uncertainties because natural attenuation processes should tend 

to decrease the concentrations over time. This conservative assumption is expected to 

generate highly protective (elevated) risk estimates. 

Environmental sampling itself introduces uncertainty. This source of uncertainty 

can be reduced through a well-designed sampling plan, use of appropriate sampling 

techniques, and implementation of laboratory data validation and quality assurance/quality 

control (QA/QC). The data used in this report meet QA/QC requirements and are 

appropriate for use in a risk assessment. Although only a few samples were collected at 

each SWMU, the samples were collected in areas near the potential release sources and 

should generally reflect the highest concentrations. Again, this sampling bias should 

overestimate risk. 

Exposure scenarios also contribute uncertainty to the risk assessment. Exposures 

were calculated based on the assumption that the current conditions would remain stable 

(i.e., no attenuation) throughout the exposure period. This assumption can produce 

uncertainties because natural attenuation processes should tend to reduce constituent 

concentrations over time. Exposure scenarios were developed based on site-specific 

information, USEP A exposure guidance documents, and professional judgment. Although 

uncertainty is inherent in the exposure assessment, the exposure assumptions also were 

chosen to err on the side of conservatism (i.e., to be over protective). 

The toxicity values and other toxicological information (i.e., health effects) used in 

this report are associated with significant uncertainty. Many toxicity values are developed 
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using results of studies in which laboratory animals are exposed to high doses. Although 

species differences in absorption, distribution, metabolism, excretion, and target organ 

sensitivity are well documented, available data are not sufficient to allow compensation for 

these differences. Most laboratory studies strictly control as many factors as possible, yet 

the human population is genetically diverse and affected by a variety of diets, occupations, 

pharmaceuticals, and other factors. When human epidemiological data are available, a 

different set of uncertainties is present. For instance, exposure dose is seldom well 

characterized in epidemiological studies. 

Recent research on the mechanisms of carcinogenesis suggests that USEP A's use of 

the linearized multistage model may overestimate the cancer risks associated with exposure 

to low doses of chemicals (USEP A, 1996d). At higher doses, many chemicals cause large

scale cell alteration which stimulates replacement by cellular division. Dividing cells are 

more subject to mutations than quiescent or non-dividing cells; thus, there is an increased 

potential for tumor formation. It is possible that administration of these same chemicals at 

lower doses would not increase cell division and thus would not increase mutations. This 

would suggest that the current methodology may overestimate cancer risk for constituents 

that are not direct acting mutagens, particularly given the low doses found at the site. 

Toxicity values were not available from the USEP A for all of the COCs in media at 

the site. The USEP A is in the process of developing inhalation toxicity values; however, 

these currently are not available for most constituents. Surrogate compounds were selected 

to represent the toxicity values for some constituents lacking values if an appropriate 

surrogate was available. In the absence of subchronic RIDs, chronic RIDs were used. 

5.6.2 Monte Carlo Analysis 

Monte Carlo Analysis is one method used to approach the uncertainty involved in 

the point-estimate or deterministic risk assessment. The Monte Carlo or probabilistic 
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method of risk assessment was used in this report to calculate total cancer risks for the 

following site worker exposure scenarios: 

(1) site worker exposure to sludge for SWMU 23; 

(2) site worker exposure to surface soil for SWMU 24; 

(3) site worker exposure to sludge for SWMU 24; and 

(4) site worker exposure to sludge for SWMU 39. 

These scenarios were selected for the Monte Carlo Analysis because the total 

excess lifetime cancer risks from the deterministic (i.e., point estimate) calculations 

exceeded the lower end (1 x 10"6
) of the range of acceptable risk values (1 0-6 to 1 0-4). 

Only the cancer risks were included in the Monte Carlo Analysis since the deterministic 

non-cancer risks were all acceptable (i.e., HI less than 1). The following sections provide 

a brief description of Monte Carlo Analysis and present the exposure parameters used in 

the calculations. 

Monte Carlo simulation is a tool which was developed by physicists over 50 years 

ago and has long been used by scientists and engineers in many fields. Application of 

Monte Carlo simulation produces a probability distribution for a modeled parameter 

based on the probability or uncertainty distributions for the input variables. To run a 

Monte Carlo simulation, an appropriate probability density function (PDF) must be 

defined for each selected input variable (termed the random variables) for the model. A 

random number generator is used to select a value for each random variable using the 

input PDF information. Using the selected combination of values for the random 

variables, a single forecast value is calculated. This process of selecting a set of random 

variable values and calculating the forecast value is repeated for many iterations (usually 

3,000 or more). The frequency distribution for the calculated forecast values represents 

the probability distribution for the modeled forecast value. A total of 10,000 iterations 

was used in each Monte Carlo simulation for this site. 
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In the context of risk assessment, the forecast value of interest is the potential 

cancer or non-cancer risk (ELCR or HQ, respectively) related to hypothetical exposure 

scenarios at a particular site. The input random variables are the exposure parameters 

used to model the potential exposure conditions. In the derivation of an RME point

estimate of the risk (as is usually presented in a risk assessment), the input values for the 

exposure parameters are selected such that the point-estimate is intended to represent the 

95th percentile for the risk (USEP A, 1989b ). Monte Carlo simulation is a valuable tool 

for obtaining a risk probability distribution which can be used to better estimate the 95th 

percentile for risk and to determine appropriate confidence limits for the risk and indicate 

the uncertainty associated with the modeled risk values. 

5.6.2.1 Input Random Variable Probability Distributions 

This section presents the data distributions defined for each of the random 

variables in the Monte Carlo simulation. The relevant exposure model is the site worker 

exposure to soil or sludge. This exposure model considers the oral, dermal, and 

inhalation pathways. Table 5-50 summarizes the input PDFs for the selected random 

variables. The following paragraphs discuss the source of each input PDF. 

Averaging Period and Exposure Period 

In the Monte Carlo calculation of cancer risk (ELCR), the averaging period (AP) 

was not treated as a random variable; the value was held constant at 70 years. The AP for 

cancer effects was not considered a random variable since the derivation of the CSFs is 

based upon a 70-year lifetime. Although the AP is constant, the exposure period (EP) 

will vary and was defined as a random variable for the Monte Carlo Analysis. 

Percentile data for the site worker exposure period PDF were obtained from the 

literature (Finley et al., 1994; American Industrial Health Council [ AIHC], 1994): 
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Minimum= 0 

25th percentile of 1 year 

50th percentile of3.8 years 

75th percentile of 11 years 

90th percentile of 19 years 

95th percentile of 25 years 
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Maximum = 30 years 

These percentile data are based on Bureau of Labor Statistics information on the working 

tenure for U.S. workers. The mean of the values used for the exposure period in the 

Monte Carlo simulations was reported as approximately 7 years. 

Body Weight 

The adult body weight (BW) PDF represents adult male data presented in the 

USEPA Exposure Factors Handbook (USEPA, 1997b) into a cumulative distribution 

with the following parameters: 

Minimum = 51 kg 

5th percentile of 58.6 kg 

1oth percentile of 62.3 kg 

15th percentile of 64.9 kg 

25th percentile of 68.7 kg 

50th percentile of76.9 kg 

75th percentile of 85.6 kg 

85th percentile of91.3 kg 

90'h percentile of95.7 kg 

95'h percentile of 102.7 kg 

Maximum = 107 kg (AlHC, 1994) 

The BW and exposed skin surface area (SSA) variables were correlated with one 

another using a correlation coefficient of 0.85 (selected based on professional judgment). 
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This large positive correlation coefficient is intended to account for the fact that 

individuals with high BW values are expected to also have high SSA values, while low 

SSA is expected to correspond with low BW. 

Exposure Frequency 

The exposure frequency (EF) for the site worker was based on the PDF cited for 

residential exposure (triangular distribution with a minimum of 180 days/year, a most 

likely value of 345 days/year, and a maximum value of 365 days) (Smith, 1994). This 

residential PDF was multiplied by a factor of 5/7 (based on 5 workdays per 7-day week) 

and reducing the maximum value by 5 to account for 5 holidays per year, resulting in a 

triangular distribution with minimum of 130 days/year, most likely value of 240 

days/year, and maximum of255 days/year. 

Exposure Point Concentration 

The constituent EPCs were defined based on the analytical data presented in 

Section 5.1.1. For all but one scenario, no PDFs were defined for the EPCs; rather, the 

software was set to randomly select one of the actual measured or modeled concentration 

values with each iteration of the Monte Carlo simulation (a process referred to as 

bootstrapping). The selection probability for each measured or modeled concentration 

value was determined by the frequency with which that value appears in the dataset. For 

the site worker exposure to surface soil (the scenario with the highest total ELCR), the 

data for benzo(a)pyrene, benzo(a)anthracene, dibenzo(a,h)anthracene, and indeno(l,2,3-

c,d)pyrene were fit to a log-normal distribution using the Crystal BallR software. These 

constituents were selected because they each had ELCRs exceeding I x 10.{;, and it was 

intended that the log-normal distribution would give a more complete representation of 

the data. 
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Exposure Time 

Based on professional judgment, the daily exposure time PDF for the site worker 

was input as a triangular distribution, ranging from 0 to 9 hours/day, with 8 hours/day as 

the most likely value. 

Skin Surface Area 

The SSA PDF for the Monte Carlo simulation was derived based upon data 

presented in the USEPA Exposure Factors Handbook (USEPA, 1997b; Kissel et al., 

1996) which presents the SSA percentile data for men and women and recommends that 

for outdoor exposures in areas of moderate temperature, the assumption that 5 percent of 

the total body SSA is exposed during winter months, I 0 percent in the spring and fall, 

and 25 percent in the summer months. This is a conservative assumption since workers 

are unlikely to wear shorts, which is assumed in the 25 percent value for the summer 

months. Assuming 3 months per season, this results in an SSA PDF which is 0.125 

multiplied by the PDF for total body SSA (Normal, with Mean = 19,700 square 

centimeters [cm2
], standard deviation= 1,900 cm2

). Thus, the input PDF for SSA was 

NORMAL, with a mean of 2,460 cm2 and a standard deviation of 240 cm2
• As stated 

previously, the BW and SSA variables were correlated with one another using a 

correlation coefficient of 0.6 (based on professional judgment). 

Soil Adherence Rate 

The PDF for soil adherence rate (SAR) was derived based on data from Kissel et 

al. (1996), as presented by USEP A (1997b ). Kissel measured soil loading on the skin of 

the hands, arms, face, and feet of people engaged in a variety of activities. For this site, 

data for 5 groups of groundskeepers (a total of 29 individuals) were used to 

conservatively represent site worker activity. It was assumed that the hands, forearms, 

and head would be exposed, and the SAR data reported by Kissel et al. (1996) were area-
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averaged using the relative areas of the three body parts and the SAR values reported for 

each. Using this input in a Monte Carlo Analysis resulted in a PDF which was 

approximately normal with a mean of 0.03 milligrams per square centimeter (mg/cm2
) 

and a standard deviation of0.003 mg/ cm2
• 

Soil Ingestion Rate 

The site worker soil ingestion rate was derived from data for adult soil ingestion. 

Based on the default soil ingestion rate point estimate value of 100 mg/day for adults vs. 

the default point estimate value of 50 mg/day for a site worker (USEPA, 1991), the 

cumulative probability data reported in the Exposure Factors Sourcebook (AIHC, 1994) 

was reduced by a factor of 1/2: 

Minimum=O Maximum= 108 mg/day 

67 percent probability less than or equal to 8.5 mg/day 

83 percent probability less than or equal to 74 mg/day 

5.6.2.2 Monte Carlo Results 

A Monte Carlo simulation of total ELCR was run using the input random variable 

PDFs described in the previous section and presented in Table 5-50. The forecast 

probability density curves for total ELCR are shown in Table 5-51. The median (50th 

percentile), mean, and 95th percentile for the ELCR forecast probability density curves 

are presented below: 
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Exposure 
Medium 

SWMU23 
Sludge 

SWMU24 
Sludge 

SWMU24 
Surface Soil 

SWMU39 
Sludge 

Total ELCR 
(Monte Carlo Results) 

Median Mean 

3E-08 2E-07 

4E-08 2E-07 

8E-08 5E-07 

1E-08 9E-08 
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9E-07 

1E-06 

2E-06 

4E-07 

The 95th percentile values all lie below or slightly exceed the lower end of the 

range of acceptable cancer risk (10-6 to 10-4); the median and mean values all lie below 

this level. Typically, the median value is used to represent average exposure conditions 

while the 95th percentile is used to represent RME conditions. Based on these results, the 

site does not pose unacceptable cancer risk under the assumed exposure conditions. 

5.7 ECOLOGICAL RISK ASSESSMENT 

The objective of the ecological risk assessment (ERA) is to determine whether 

constituents detected at SWMU 23, SWMU 24, and SWMUs 38 and 39 have the 

potential to adversely affect the ecosystem at these SWMUs or surrounding areas. The 

standard paradigm for predictive ERA, as presented in the USEP A Framework for 

Ecological Risk Assessment (USEP A, 1992), the USEP A Region 4 Supplemental 

Guidance to the Risk Assessment Guidance for Superfund (RAGS) (USEP A, 1996a), and 

the Ecological Risk Assessment Guidance for Superfund (USEPA, 1997c), was adapted 

to the ecological assessment of the site. 
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The first step of the ERA is problem formation which discusses site 

characteristics, selection of constituents of ecological concern (COECs), endpoints and 

measurements for the assessment, and potential receptor populations. The second step is 

the exposure assessment that evaluates the relationship between ecological receptors and 

affected media at the site. The third step of the ERA is the effects assessment that 

discusses available toxicity data for COECs. The fourth step of the ERA is the risk 

characterization that integrates the results of the exposure assessment and effects 

assessment to estimate risks to potential ecological receptors 

5.7.1 Problem Formation 

This section describes the relative ecological attributes of SWMUs 23, 24, 38, and 

39, the selection of COECs, and the endpoints for the assessment. Potential sources of 

contamination are discussed in Section 5.3.2 (Conceptual Site Exposure Model). 

5.7.1.1 Environmental Description 

An ecological inventory (EI) was conducted at the site June 2 through June 4, 

1997, to characterize the biotic resources associated with SWMUs 23, 24, 38, and 39 as 

part of the ongoing RFI. The objectives of the El were to: (1) gather qualitative and 

semi-quantitative information on the ecological communities present at the site; (2) 

identify pathways by which biological receptors could be exposed to media containing 

site-related constituents; and (3) document any visible evidence of stress on biological 

receptors at the site. The findings of the EI are summarized below. 

During the investigation, a survey of the terrestrial flora and fauna of the site was 

conducted. A limited survey of aquatic flora and fauna was conducted. No attempt was 

made to assemble a complete list of plant and animal life within the site; however, a 

representative list was compiled utilizing as many different plant and animal types and 

species as possible via sight and sound surveys. Survey evidence included plant and 
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animal sightings, animal calls, bird songs and calls, and animal droppings and tracks. 

Terrestrial and aquatic ecosystems and associated plant and animal species were visually 

observed for any signs of stress placed upon them by the site and/or human activities (i.e., 

land development), and/or by abnormal natural events such as drought or flooding. 

To characterize biotic resources, each area was investigated. Identification of 

major vegetative communities and the species composition were recorded by written field 

notes. Photographs were taken to document field observations/conditions. Potential 

wetland areas were identified based on observed vegetation, soil, and hydrologic 

characteristics. All communities were characterized for their potential to support biota 

and observations of biotic communities and/or species which appeared stressed or 

unhealthy. 

Plant species follow nomenclature found in Radford et al. (1968) and Petrides 

(1988), and animal species follow documentation in Mount (1975), Rhode et al. (1994), 

Stokes (1996), and Webster et al. (1985). Scientific nomenclature and common names 

(when applicable) are provided for each plant and animal species listed. Subsequent 

references to the same organism include the common name only. The presence of 

wetland habitats on site was determined using Cowardin et al. (1979), Environmental 

Laboratory (1987), and Wetland Training Institute, Inc. (1991). 

During surveys, wildlife identification involved a variety of observation 

techniques: active searching and capture, visual observations (both with and without the 

use of binoculars), and identifying characteristic signs of wildlife (sounds, scats, tracks, 

burrows, etc.). Organisms captured during these searches were identified and released 

without injury. Equipment used for aquatic sampling included a hand-held dip net and 

minnow traps. 

A variety of plant and animal species occur on the site and in the surrounding 

areas. SWMUs 23, 38, and 39 contain habitats potentially used by ecological receptors. 
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SWMU 24 consisted primarily of barren soil and is of an industrial nature such that 

limited useable habitat is present. Potentially complete exposure pathways for terrestrial 

animals include exposure to potentially impacted soils and/or sludges. Exposure routes 

may include direct contact and ingestion; volatilization is considered to be a minor 

exposure route. Based on qualitative observations, no adverse ecological effects were 

apparent at the site. The nearest surface-water body to the site is Five Mile Creek. Much 

of the storm-water runoff from the site drains to a large surface impoundment (polishing 

pond) before permitted discharge to Five Mile Creek. Therefore, limited potential exists 

for constituent migration pathways to aquatic receptors in the creek. No evidence was 

found during the site visit of stressed biota resulting from off-site migration. Specific 

information concerning the El is summarized below. 

5. 7 .1.1.1 Physical Resources 

Jefferson County is in the Appalachian Highlands major physical division of the 

United States. Birmingham is in the southeastern part of the county and lies in the 

Tennessee section of the Valley and Ridge physiographic province. This province is 

underlain by sedimentary bedrock deformed by folding and faulting. Horizontal 

compression of the bedrock produced a series of major folds, called anticlines and 

synclines. These folds were broken by major shear fractures, called thrust faults, causing 

portions of the folds to be disiJlaced northwestward for several miles. During this period, 

approximately 200 million years ago, a series of long, narrow parallel valleys and ridges 

developed. The ridges have bedrock that are more resistant to erosion than material in the 

valleys. These valleys and ridges are oriented in a northeast-southwest direction 

(Spivey, 1982). 

5. 7.1.1.1.1 Soil 

The process of soil development depends upon both biotic and abiotic influences. 

These influences include past geologic activities, nature of parent material, environmental 
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and human influences, plant and animal activity, age of sediments, climate, and 

topographical position. 

SWMUs 24, 38, and 39 are underlain by Urban Land, while SWMU 23 is 

underlain by the Allen-Urban land complex. Urban Land soils consist of areas covered 

by commercial, industrial, and high density residential facilities. These areas have been 

altered to achieve large areas that are nearly level, to avoid flooding or wetness problems, 

or to increase the load supporting capacity. The original soils were altered by cutting and 

filling, shaping and grading, excavating, blasting, compacting, or covering with concrete 

or asphalt. The Allen-Urban land complex consists of strongly sloping, well drained 

Allen soils and areas of Urban Land on mountain foot slopes and uplands of limestone 

valleys. The available water capacity of Allen soils is moderate to high. Permeability is 

moderate, and the shrink-swell potential is low. Surface runoff is moderately fast 

(Spivey, 1982). 

5. 7.1.1.1.2 Water Resources 

Several unnamed tributaries are responsible for carrying the surface drainage off 

of the Sloss property. Two drainages, one west ofSWMU 38 and one east ofSWMU 39, 

carry surface runoff from these SWMUs into Five Mile Creek, located north of the 

property. The drainage west of SWMU 38, the Stormwater Runoff Sewer (SWMU 25), 

was established to carry stormwater runoff from the Sloss Facility and noncontact cooling 

water into a polishing pond before entering Five Mile Creek. The other drainage, 

adjacent to SWMU 39, flows into Five Mile Creek. SWMU 23 is primarily a ponded 

area. A pipe located along the southern dike drains this area. Surface runoff travels 

southward down the hill and eventually flows into the polishing pond. Surface runoff 

from SWMU 24 also flows into the polishing pond. A drain along the northern perimeter 

of the polishing pond diverts water directly into Five Mile Creek. 
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5.7.1.1.2 Biotic Communities 

This section describes the existing vegetation and associated wildlife that occur 

within the vicinity of SWMUs 23, 24, 38, and 39. Wildlife and other fauna are observed 

less easily than the flora of an area without special efforts by the investigators. The 

wildlife associated with the study area of the proposed project are divided into two 

sections: terrestrial fauna and aquatic life. Some taxa will often occupy both terrestrial 

and aquatic habitats. Descriptions of fauna likely to occur within the project area, based 

on the evidence available, are given below. 

5.7.1.1.2.1 SWMU23 

SWMU 23, known as the BTF Sludge Disposal Area, is located at the northwest 

part of the Sloss facility. The unit received approximately 10 tons of biological sludge a 

day until 1993 when all disposal in the unit was discontinued. Currently, terrestrial plant 

communities within SWMU 23 are represented by two major community types: 

successional and wetland. SWMU 23 appears as a very shallow pond bounded by a soil 

dike along its entire southern perimeter. A dense mat of vegetation covers the majority of 

the SWMU, which is approximately 2 acres in size. 

Successional plant communities present along the rim and adjacent upland areas 

of SWMU 23 include several species of ragweed (Ambrosia spp.), goldenrod (Solidago 

sp.), pokeweed (Phytolacca americana), aster (Aster spp.), milkweed (Asclepias spp.), 

smooth sumac (Rhus glabra), dogfennel (Eupatorium sp.), mulberry (Morus sp.), black 

cherry (Prunus serotina), broomstraw (Andropogon sp.), morning-glory (Ipomoea sp.), 

birch (Betula sp.), Queen Anne's lace (Daucus carota), and blackberry (Rubus sp.). 
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Wetland plant communities consist primarily of emergent vegetation. Dominant 

vegetation includes soft rush (Juncus sp.), cattail (Typha latifolia), and duckweed (Lemna 

sp.). Young willow (Salix sp.) also was observed around the edges of the pond. 

Wildlife species observed utilizing areas of SWMU 23 were primarily birds. Barn 

swallows (Hirundo rustica), purple martins (Progne subis), red-winged blackbird 

(Agelaius phoeniceus), killdeer (Charadrius vociferus) and mourning dove (Zenaida 

macroura), were observed in the area. Amphibians, such as the gray treefrog (Hyla 

versicolor) and leopard frog (Rana sphenocephala), were heard calling. One mammal, an 

eastern cottontail rabbit (Sylvilagus floridanus), was observed near the SWMU. No 

reptiles were observed. Other animals are expected to utilize this community either for 

foraging or shelter. Common animals expected to occur include those adapted to 

disturbed and early successional areas. Species of mice, rats, snakes, lizards, frogs, toads, 

and small mammals may be observed in the vicinity of the SWMU. Overall, wildlife 

diversity in the vicinity of the SWMU is expected to be moderate as a result of the 

surrounding undeveloped land. 

A low diversity of aquatic species is expected. Frogs appear to be the dominant 

faunal type. No minnows or other fish were observed or noted during the field 

investigation. The water was discolored and a sheen was visible. The water also had an 

odor. 

5. 7.1.1.2.2 SWMU 24 

SWMU 24 is near the northeast comer of the property, immediately south of the 

polishing pond. SWMU 24 is a blast furnace emission control sludge waste pile and 

contains black granular material generated during the production of pig iron from 1958 to 

1979. Field observations indicate that much of the sludge material associated with the 

SWMU has been removed. Sludge material is currently being removed from the area. 
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The majority of the SWMU is barren land. A large amount of sludge appears to 

have been removed from the northernmost area. Vegetation is in a very early stage of 

succession. The northern area of the SWMU exhibits mainly pioneer species such as 

goldenrod, ragweed, blackberry, and various grasses. The diversity at the present time is 

relatively low. SWMU 24 is approximately 10 acres in size. 

Wildlife diversity in the area is consistent with plant diversity. Very few species 

were noted during the field investigation. The species observed were red-winged 

blackbird, killdeer, and bank swallows, and were noted along the northernmost portion of 

the SWMU, adjacent to the polishing pond. No aquatic habitats are present at SWMU 

24. 

5.7.1.1.2.3 SWMU 38 

SWMU 38 is in the north-central part of the Sloss facility, west of the quarry and 

south of SWMUs 23 and 24. It consists of a landfill used by Sloss for construction-type 

debris. Other debris identified at the landfill included concrete rubble, conveyor belts, 

wood, construction material, empty 55-gallon drums, flue dust, and coal. This SWMU 

has more diversity of vegetation and wildlife than SWMUs 23 and 24. SWMU 38 is 

bounded to the west by a stormwater runoff sewer (SWMU 25) and to the east by an 

above-ground BTF sewer line. SWMU 38, used for disposal of construction debris and 

soil from excavation activities, is approximately 10 acres in size. 

The vegetation present in and around SWMU 38 is classified as disturbed. Areas 

along the slopes of the SWMU exhibit a canopy and understory of vegetation while areas 

on the top only have pioneer species. The rim of the SWMU is relatively flat and void of 

vegetation. Hackberry (Celtis laevigata), box elder (Acer negundo), red maple (Acer 

rubrum), green ash (Fraxinus pennsylvanica), water oak (Quercus nigra), red cedar 

(Juniperus virginiana), black walnut (Juglans nigra), birch (Betula sp.), mullein 

(Verbascum sp.), and princess-tree (Paulowinia tomentosa) were noted along these 
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slopes. Vines included grape (Vitis sp.), Virginia creeper (Parthenocissus quinquefolia), 

Japanese honeysuckle (Lonicera japonica), trumpet creeper (Campsis radicans), and 

poison ivy (Toxicodendron radicans). Herbaceous vegetation noted on the slopes of the 

SWMU consisted of goldenrod, ragweed, milkweed, mimosa (Albizia julibrissin), clover 

(Trifolium sp.), aster, Queen Anne's lace, pokeweed, thistle (Carduus sp.), and 

spleenwort (Asplenium sp.). In addition to mimosa, birch, box elder, and Japanese 

honeysuckle, cocklebur (Xanthium sp.), morning glory (Ipomoea sp.), vetch (Vicia sp.), 

and blackberry (Rubus sp.) were noted along the top portions of SWMU 38. 

A small wetland community was noted outside the northern perimeter of SWMU 

38. It consists primarily of bottomland hardwoods (maples, oaks, etc.) and is 

approximately I acre in size. This community resulted from an influx of water from the 

USEPA drainage canal. A blockage was noted in the canal which caused the diversion of 

water into this area. The water was retained in this area by a small rock outcrop outside 

of the northeast perimeter. 

Bird species observed in the landfill area were northern bobwhite (Colinus 

virginianus), mockingbird (Mimus polyglottos), red-winged blackbird, mourning dove, 

killdeer, and bank swallows. One eastern cottontail rabbit was noted along the northern 

perimeter. Otherwise, no reptiles or amphibians were seen; however, habitat is available 

for these and other species that require open, disturbed areas. A low diversity of wildlife 

is expected to utilize this community due to its location and proximity to surrounding 

forested communities. 

A minnow trap was set just below the rock outcrop in the area inundated by the 

USEPA drainage canal. One banded pigmy sunfish (Elassoma zonatum) was captured. 

No other aquatic fauna was observed in this area. 
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5. 7.1.1.2.4 SWMU 39 

SWMU 39 is also a blast furnace waste pile. SWMU 39 contains black granular 

material, similar to SWMU 24, that was generated during the production of pig iron from 

1958 to 1979. The waste pile at SWMU 39 is a northeast-southwest trending ridge that is 

adjacent to SWMU 38. SWMU 39 is approximately 10 acres in size. 

Vegetation associated with SWMU 39 is very similar to that of SWMU 38 except 

that pines, including loblolly pine (Pinus taeda) and Virginia pine (Pinus virginiana), 

occupy the northern perimeter rather than hardwoods. 

One wetland community is along the eastern boundary of SWMU 39. This 

community is associated with the drainage canal that flows into Five Mile Creek. 

Cattails, soft rush, willow, and water oak were the dominant vegetation. The wetland 

community opens into a small pond-like area immediately north of the SWMU. 

Wildlife observed in the vicinity of SWMU 39 consists mostly of birds: 

mockingbird, gray catbird (Dumetella carolinensis), red-winged blackbird, northern 

cardinal (Cardinalis cardinalis), great crested flycatcher (Myiarchus crinitus), mourning 

dove, and bank swallows. Like SWMU 38, SWMU 39 is expected to have a low 

diversity of wildlife primarily due to its location. 

Aquatic fauna were observed in the adjacent drainage canal and small pond area. 

Eastern mosquito fish (Gambusia affinis), crayfish (Procambarus sp.), dragonfly 

nymphs, and several frogs (Rana sp.) were observed in these areas. The diversity of 

aquatic fauna is also expected to be low due to its location and surrounding land uses. 
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5. 7 .1.1.3 Biotic Stresses 

Indications of potential biotic stress were looked for during the field investigation. 

Biotic stress may be induced by chemical and/or non-chemical anthropogenic activities. 

Chemically-induced stress may be identified by a number of characteristics including 

reduced biotic diversity, changes in community composition, and mortality of organisms. 

Stained soil, surface-water odors, or other signs of potential impacts may also indicate 

chemically-induced stress. Non-chemical anthropogenic effects such as urban 

development and agricultural practices may also result in reduced biotic diversity and/or 

abundance, changes in community composition, and organisms mortality. 

Vegetation at the site was found to be in good condition. No difference in 

vegetation health was observed between plants on-site and off-site. The vegetation 

present at the SWMUs appeared healthy. 

5. 7 .1.1.4 Special Status Species 

The Alabama Natural Heritage Program and the Alabama Division of Game and 

Fish were requested to provide the most recent information concerning the occurrence of 

threatened and/or endangered plant and animal species, any habitats of special concern, 

and/or environmentally sensitive areas at or in the vicinity of the site. The requests and 

responses are presented in Appendix E. Responses from these agencies indicated that a 

Federally endangered fish species, the Watercress Darter (Etheostoma nucha/e), inhabits 

Roebuck Springs, which is approximately 3 to 5 miles east of the site. Due to the fact 

that the Watercress Darter is found only in watercress-choked waters of limestone origin 

with substrate of angular gravel in riffle areas and silt and mud in areas of watercress and 

these types of surface-water bodies do not exist on or near the site, there is no reason to 

believe that COECs present any potential impact to this animal species. Additionally, 

COECs identified at the site would not be expected to migrate to Roebuck Springs. 
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5.7.1.2 Selection of Constituents of Ecological Concern 

The selection of potential COECs for the ERA involves a screening process that is 

used to limit the constituents that require evaluation in the assessment to those 

constituents of greatest ecological concern. Because the toxicity of some constituents to 

wildlife differs from that of human receptors, the COECs for the ERA may differ from 

those evaluated in the human health risk assessment. Data used in the determination of 

potential COECs are presented in Tables 5-1 through 5-6. 

COECs were selected by comparing maximum constituent concentrations 

detected in soil and sludge samples to background constituent concentrations and Oak 

Ridge National Laboratory (ORNL) preliminary soil remediation goals (PRGs) for 

ecological endpoints (ORNL, 1996). Background data for soil were presented in Table 5-

9. ORNL Ecological PRGs for soil were selected by comparing toxicological 

benchmarks for plants, microorganisms, earthworms, and wildlife, and selecting the 

lowest value as the PRG. Constituent concentrations detected in soil and sludge samples 

at each SWMU that exceeded two times the site-specific background concentration or the 

ORNL PRG were retained as COECs. The selection of COECs is presented in Table 5-

52 for the subsurface soils and Table 5-53 for the sludge at SWMU 23. Tables 5-54 and 

5-55 present the COEC selection results for the subsurface soil at SWMUs 38 and 39 and 

sludge at SWMU 39. 

5.7.1.3 Assessment and Measurement Endpoints 

This ERA focuses on representative receptors that may be affected directly or 

indirectly by selected COECs and the likelihood and extent of those effects. Flora and 

fauna observed at the site were discussed in Section 5.7.1.1. Terrestrial receptors were 

selected for quantitative exposure assessment to surface soil and sludge. Potential risks to 

aquatic receptors were not assessed in this risk assessment since the major bodies of 
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water associated with the site (various drainage ditches and Five Mile Creek) will be 

sampled and assessed at a later date as part of subsequent field activities and reports. 

The endpoint for this assessment was effects on herbivorous populations through 

soil and sludge exposure sufficient to impair reproduction. COEC concentrations in soil, 

sludge, and food sources were compared to toxicological benchmark values as a measure 

of this endpoint. Toxicological benchmark values are presented in Table 5-56. 

It is not feasible to evaluate COEC effects on all species using habitats at the site; 

therefore, target receptor species are selected and evaluated as surrogate species for 

terrestrial organisms with the greatest potential for exposure. The eastern cottontail 

rabbit (Sylvilagus jloridanus) was selected as an indicator species to evaluate the 

assessment endpoints because it is societal, has a range small enough to be associated 

with the site, serves as prey for a variety of species, would be expected to be exposed to 

media at the site, and was observed on-site during the ecological field survey. 

5.7.2 Exposure Assessment 

The exposure assessment evaluates the relationship between ecological receptors 

and media at the site. Potential exposure pathways, exposure point concentrations, 

specific target receptor species, and exposure doses are discussed in this section. 

5.7.2.1 Exposure Pathways 

The primary means by which ecological receptors may be exposed to constituents 

at the site is through incidental ingestion of, and dermal contact with, surface soil and/or 

sludge. Potential exposure pathways for terrestrial wildlife include ingestion of food 

(either plant or animal), incidental ingestion of soil while foraging, groommg or 

burrowing, inhalation of particulates or vapors potentially released at the site, and 

ingestion of surface water. The total exposure by terrestrial wildlife is represented by the 
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sum of the exposures from each individual source. COECs at the site (primarily SVOCs 

and inorganics/metals) are not expected to volatilze and as previously indicated, surface 

water is not evaluated in this assessment with the exception of mercury; COECs 

identified at the site would not be expected to bioaccumulate in organisms. Therefore, 

the exposure pathways evaluated for the cottontail rabbit included direct exposure to 

COECs via soil and sludge ingestion and indirect exposure to COECs via ingestion of 

vegetation at the site. 

5.7.2.2 Exposure Point Concentrations 

Wildlife species are mobile and likely use various portions of the site. They are 

unlikely to be exposed to maximum detected constituent concentrations. Therefore, 

estimates of exposure to COECs by wildlife species were calculated using the upper 95 

percent UCL on the arithmetic average constituent concentrations detected in soil and 

surface-water media at the site. 

5.7.2.3 Exposure Dose Calculation 

Potential exposure pathways for the cottontail rabbit at the site include ingestion 

of food (plants), incidental ingestion of surface soil, ingestion of drinking water, and 

inhalation of contaminated air or particles. Respiration jata were unavailable for the 

rabbit and as previously mentioned, COECs at the SWMUs are not expected to volatilize; 

therefore, the inhalation pathway was not evaluated. Surface-water data are unavailable 

to evaluate the drinking-water pathway. The daily intake of COECs for the rabbit 

through ingestion of food (plants) and soil was estimated by the following equation: 

where: 

I =[(Cveg)(Iv)+(Cs)(Is)](H) 

BW 
(USEPA, 1997c) 

I total estimated constituent intake (mglkg/day); 
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Iv 

Cs 

Is 

H 

BW 

= 

= 

constituent concentration in vegetation (mg/kg); 

constituent concentration in soil or sediment (mg!kg); 

ingestion rate of vegetation (kg/day); 

constituent concentration in soil or sludge (mg/kg); 

ingestion rate of soil or sludge (kg/day); 

home range/area of concern (unitless); and 

body weight (kg). 
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Information required to estimate constituent exposure for the target species was 

obtained from the available literature. The food consumption rate for the rabbit is 

reported to be 0.237 kg/day (Dalke and Sime, 1941), and the incidental soil ingestion rate 

is assumed to be 6.3 percent of the diet or approximately 0.15 kg/day (Sample and Suter, 

1994). The average cottontail body weight is 1.2 kg (Sample and Suter, 1994 ), and the 

home range ranges from 7.65 acres to 19.26 acres (Sample and Suter, 1994). The area of 

the SWMUs ranges from approximately 2 acres (SWMU 23) to 10 acres (SWMUs 38 and 

39). An area use factor of 1, which equals the home range divided by the area of each 

SWMU, was used as a conservative measure. 

Data on the constituent concentrations in vegetation (Cveg) were not available. 

Therefore, these values were estimated using soil to plant uptake factors obtained from 

the literature. Soil-to-plant uptake factors (PU) for organic constituents were derived 

using methods presented by Travis and Arms (1988) in which uptake factors for organic 

constituents in vegetation is inversely proportional to the square root of the octanol-water 

partitioning coefficient CKow). PUs for inorganic constituents were obtained from Baes et 

a!. (1984). The PUs are presented in Table 5-57. PUs estimate constituent concentrations 

on a dry-weight basis. Therefore, a dry-to-wet conversion must be used. Based on the 

assumption that fresh foliage is 85 percent water (USEPA, 1993), the COEC in fresh 

vegetation is estimated by the following equation: 

F oliagerresh = F oliagedry x (1-W) 
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F oliagerresh 

Foliagec1ry 

w 

constituent concentration in fresh foliage; 

constituent concentration in dry foliage; and 

proportion of water in foliage (0.85). 
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Therefore, Cveg is calculated by multiplying the COEC concentration in soil by the PU 

and by 1-W. 

5.7.3 Effects Assessment 

Information on the measurement endpoints and potential toxicity of COECs to 

ecological receptors is presented and discussed in this section. Measurement endpoints 

are used to link conditions at the base with the assessment endpoints (Section 5.7.1.3, 

Assessment and Measurement Endpoints). The measurement endpoint included: 

• A hazard quotient m excess of 1 for COECs for the selected terrestrial 

herbivore indicator species (cottontail rabbit), white-footed mouse, and white

tailed deer; 

Toxicity information derived from the literature was used to develop benchmark 

values for t~1e selected indicator species. By comparing constituent concentrations 

measured at the site to these benchmarks, the likelihood that constituents pose a risk to 

ecological receptors was determined. Calculated exposure doses and constituent 

concentrations were compared to benchmarks to derive HQs used in the assessment. To 

determine potential hazards to the indicator species, benchmarks related to reproductive 

endpoints were used whenever possible. Reproductive endpoints generally are 

considered protective at the population level, against sublethal adverse effects associated 

with chronic exposure to a particular constituent. However, based on a comprehensive 

review of the scientific literature, measurement endpoints related to reproductive effects 

were not available for some COECs. 
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Toxicity benchmarks for evaluation of effects to the indicator species were 

selected from the following sources, listed in order of preference: 

(1) chronic NOAELs presented in Sample eta!. (1996); 

(2) chronic NOAELs presented in the primary literature (various authors); and 

(3) toxicological information presented in the primary literature (various 

authors). 

The chronic NOAELs presented are based on experimental studies on laboratory 

animals. When necessary, uncertainty factors of 10 were used when extrapolating from 

acute or subchronic studies to chronic effects and when extrapolating from LOAELs to 

NOAELs (Sample eta!., 1996). 

The chronic NOAELs for the test species were adjusted further using a scaling 

factor to account for differences in body weights between the test species and the 

indicator species. Larger animals have lower metabolic rates and therefore have lower 

rates of detoxification than smaller animals (Sample et a!., 1996). The following 

equation from Sample et al. (1996) was used to account for body weight differences for 

eachCOEC: 

chronic NOAELi = chronic NOAEL, x (BW ,JBWf4 

where: 

chronic NOAELi 

chronic NOAEL, 

BWi 

BW, 
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The body weights of the test species and the indicator species were taken from the 

available literature. Toxicological benchmarks for the rabbit are presented in Table 5-56. 

5.7.4 Risk Characterization 

Risk characterization integrates the results of the exposure assessment and effects 

assessment to estimate risk to potential ecological receptors. Information from the 

biological field survey was used in conjunction with site-specific soil and sludge data to 

qualitatively and quantitatively evaluate the potential risks and to provide a weight-of

evidence approach to best estimate risks at the site. The principal lines of evidence 

concerning effects used in this assessment were biological data collected during the field 

survey, which address the actual condition of the receiving environment, and calculation 

of the effects of exposure on endpoint species using the quotient method. 

Potential risks to ecological receptors were assessed by comparing media-specific 

COEC concentrations or estimated daily doses with toxicological benchmarks. This 

comparison, called the HQ method, compares estimated expected environmental 

concentrations (EEC) for a specific constituent or daily doses to benchmark values to 

determine whether the EEC or receptor dose is less than or equal to an acceptable or 

"safe" dose. The HQ is defined as the ratio of the EEC or the estimated daily dose of a 

constituent through a particular exposure route to the benchmark for the same constituent 

through that ingestion route. This process is similar to the calculation of the HQ for 

human health. The comparison was made for each COEC and is expressed as: 

HQ = Dose (mg/kg-day)/benchmark (mglkg-day) 

where: 

HQ 

Dose 
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benchmark toxicological benchmark value. 

Using this method, the degree to which a particular constituent concentration 

exceeds a toxicological benchmark can be evaluated. Therefore, an HQ greater than I 

indicates that a given exposure dose exceeds the toxicological benchmark for a particular 

species. The greater the HQ, the greater the exceedence. An HQ less than I indicates 

that, for a particular constituent-species interaction, ecological risks are unlikely to occur. 

Exposures to the same constituent that may occur through multiple exposure 

pathways was considered using the quotient method for soils. An HQ for a specific 

chemical (HQchem) represents the sum of the individual HQs for a constituent through 

more than one pathway. For example, the cumulative HQ for an individual constituent 

was determined for the white-footed mouse by summing the HQs for plant ingestion and 

soil ingestion, or: 

where: 

HQchem = 

HQplant = 

HQsoil = 

HQchem = HQplant + HQsoil 

hazard quotient for an individual constituent; 

hazard quotient fur the constituent through plant 

ingestion; and 

hazard quotient for the constituent through soil ingestion or 

sludge. 

The quotient method can also be used to estimate impacts to receptors potentially 

occurring from exposure to multiple constituents through all exposure pathways at the 

site. A cumulative HI (Hicum), representing the sum of individual HQchem or individual 

HQs for each COEC, was calculated for the indicator species at the site. This calculation 

is based on the assumption that the potential toxicity of multiple constituents is additive. 
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A discussion of potential risks posed to terrestrial wildlife by constituent concentrations 

detected at the site is provided in the following paragraphs. 

Potential risks to herbivorous terrestrial wildlife through exposure to soil and 

sludge were assessed by comparing estimated daily doses of COECs (based on the lesser 

of the 95 percent UCL and the maximum detected concentration) with toxicological 

benchmark values using the white-footed mouse and the white-tailed deer as endpoint 

species. The rabbit was assumed to be exposed to COECs through the ingestion of 

COECs in vegetation and the incidental ingestion of COECs in soil and sludge. HQs for 

the rabbit based on exposure to soil, vegetation, and sludge for each SWMU with useable 

habitat (e.g., SWMU 23 and SWMUs 38 and 39) are presented in Tables 5- 58 through 

5-61 and are summarized below. 

The HI for herbivorous terrestrial wildlife exposure to soil and vegetation at 

SWMU 23 was 6 (Table 5-58). With the exception of arsenic, no COEC concentration 

detected in soil produced an HQ greater than L The HI for herbivore exposure to sludge 

and vegetation at SWMU 23 was 950 (Table 5-59). Constituents producing HQs greater 

than 1 included benzo(a)pyrene, arsenic, barium, mercury, and selenium. 

The HI for herbivorous terrestrial wildlife exposure to soil and vegetation at 

SWMUs 38 and 39 was 3 (Table 5-60). Antimony and barium were the only constituents 

that produced HQs greater than 1. The HI for herbivore exposure to sludge and 

vegetation at SWMUs 38 and 39 was 27 (Table 5-61). Constituents producing HQs 

greater than 1 included antimony, barium, cadmium, lead, and zinc. 

Given the likelihood that the rabbit consumes food not found at the SWMUs and, 

therefore, ingests less soil and vegetation from the SWMUs than estimated, the true dose 

is likely to be much lower than that calculated. Additionally, the conservative nature of 

the literature-derived toxicity values used to evaluate ecological risks likely overestimates 

potential risks to receptors. For example, when the background arsenic concentration (11 
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mg/kg) is used in the exposure equation, an HQ (of 3) in excess of the benchmark value 

of 1 still results. 

Based on the conservative assumptions and toxicity data used in this assessment, 

the minimal exceedence of the benchmark HI of 1 for exposure to soil, and the diverse 

and healthy assemblage of vegetation and wildlife observed during the field survey, 

unacceptable risks would not be expected for wildlife exposure to soil at SWMU 23 and 

SWMUs 38 and 39. Although the conservative nature of the assessment likely 

overestimates risks associated with wildlife exposure to sludge at SWMU 23 and 

SWMUs 38 and 39, the exceedences of the benchmark HI of 1 indicate that there is the 

potential for unacceptable risks associated with wildlife exposure at these SWMUs. 

5.7.5 Ecological Risk Assessment Uncertainties 

Major sources of uncertainty in the ecological assessment are the selection of the 

indicator species, the use of the site by this species, and the dose estimation. Differences 

in the feeding habits, habitat, behavior, and activity patterns of animals can result in 

varying exposure to COECs. The rabbit was assumed to be appropriate indicator species, 

but may not represent the most sensitive species. The selection of this species was based 

on the biological survey conducted at the site. Estimation of the COEC dose involves 

several uncertainties including the COEC concentration estimated to be taken up from 

media, the assumed diet of rabbits potentially using the site and their daily food and soil 

ingestion rates, and utilization of the site. The exposure assumptions used are 

conservative and would overestimate the actual risk to this species. 
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5.8 CONCLUSIONS 

The human health risk assessment evaluated potential human health effects based 

on exposure to constituents in soil, sludge, and groundwater at SWMU 23, SWMU 24, 

and SWMUs 38 and 39. The potential exposure scenarios evaluated were contact to 

surface soil, sludge, and groundwater by a Sloss site worker and contact to subsurface soil 

by a hypothetical future construction worker and contact with surface soil by a potential 

trespasser. Site worker exposure was calculated for exposure to sludge for SWMUs 23, 

24, and 39, and was calculated for exposure to surface soil for SWMU 24. Construction 

worker exposure was calculated for exposure to subsurface soil and groundwater in 

SWMU 23 and SWMUs 38 and 39. Surface soil and sludge data were used to evaluate 

current exposure conditions for site workers, and subsurface soil data were used to 

evaluate future conditions for construction workers. The results of the deterministic 

(point-estimate) risk estimates are summarized below. 

• The ELCR and HI for site worker exposure to sludge in SWMU 23 were 5 x 1 o-<> 

and 0.006, respectively. The major contributor to the ELCR is benzo(a)pyrene. 

The ELCR and HI for construction worker exposure to subsurface soil in SWMU 

23 were 8 x 10·7 and 0.1, respectively. The calculated risks for the trespasser 

exposure to sludge at SWMU 23. The ELCR for this scenario is 8 x 10-<> and the 

HI is 0.02. The ELCR for site worker and trespasser exposures are within the 

target range of 1 x 10-6 to 1 x 10-4, and the ELCR for construction worker 

exposure is below the target range. The His for all the exposure scenarios are 

below the target of 1. 

For construction worker exposure to groundwater at SWMU 23, none of the 

COCs in groundwater are carcinogenic by the applicable exposure routes, so there 

is no ELCR calculated for this scenario. The HI is 0.0004, which is well below 

the target of 1 for toxic effects. 
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• The ELCR and HI for site worker exposure to surface soil in SWMU 24 were 1 x 

1 o-5 and 0.02, respectively. The major contributor to the ELCR is benzo(a)pyrene. 

The ELCR and HI for site worker exposure to sludge in SWMU 24 were 5 x 1 o-s 
and 0.07, respectively. The ELCR and HI for trespasser exposure to surface soil at 

SWMU 24 were 1 x 10·\ and 0.01, respectively. The ELCR and HI for trespasser 

exposure to sludge at SWMU 24 were 3 x 10-13
, and 0.03, respectively. The 

ELCRs are within or less than the target range of 1 x 10-6 to 1 x 1 o-\ and the His 

are below the target of 1. The ELCR and HI for site worker exposure to sludge in 

SWMU 39 were 5 x 10·13 and 0.04, respectively. The ELCR and HI for trespasser 

exposure to sludge in SWMU 39 were 3 x 10"15 and 0.02, respectively. The ELCR 

for site worker exposure is within the target range of 1 x 10-6 to 1 x 10-1, and the 

ELCR for a trespasser is below the target range. The His for both site worker and 

trespasser exposures are below the target of 1. 

The ELCR and HI for construction worker exposure to groundwater at SWMUs 

38 and 39 are 2 x 10-9 and 0.002, respectively. Both the ELCR and HI for 

construction worker exposure to groundwater at SWMUs 38 and 39 are below the 

target values. 

Risk-based RGOs were calculated for the exposure scenarios where the ELCR 

exceeded 1 x 10-6_ RGOs for non-carcinogenic risks were unnecessary because all of the 

HQs and His were below 1. Following USEPA (1996a) guidelines, RGOs were 

presented at ELCR target risk levels corresponding to 10-1, 10-5
, and 10-6. 

None of the constituent EPC concentrations exceeded the RGO at a 1 x 1 o-5 risk 

level. Benzo(a)pyrene and benzo(a)anthracene EPC concentrations exceeded a 1 x 10-6 

risk level. The benzo(a)pyrene EPC in SWMU 24 surface soil is 6.9 mg/kg, while the 

RGO is 0.76 mglkg. The benzo(a)anthracene EPC in SWMU 24 surface soil is 1.6 mglkg 

while the RGO for site worker exposure is 0.76 mg/kg. An RGO for lead of 1,400 mglkg 
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also was calculated. The lead EPC (1,700 mg/kg) exceeds the calculated RGO for sludge 

inSWMU 24. 

Monte Carlo Analysis (probabilistic risk estimate) was conducted for the exposure 

scenarios where the total excess lifetime cancer risks from the deterministic (i.e., point 

estimate) calculations exceeded the lower end ( 1 x 1 0-6) of the range of acceptable risk 

values (1 0-6 to 1 04
). Only the cancer risks were included in the Monte Carlo Analysis 

since the deterministic non-cancer risks were all acceptable (i.e., HI less than 1 ). 

The results of the Monte Carlo Analysis indicated that the 95th percentile values 

all lie below or slightly exceed the lower end of the range of acceptable cancer risk (I 0-6 

to 1 04
); the median and mean values all lie below this level. Only site worker exposure 

to sludge in SWMU 24 (1 x 10-6) and surface soil in SWMU 24 (2 x 10-6) equaled or 

exceeded the lower end of the acceptable range using the 95th percentile values. 

Typically, the median value is used to represent average exposure conditions while the 

95th percentile is used to represent RME conditions. 

The ecological risk assessment evaluated potential ecosystem effects based on 

potential ecological receptor exposure to constituents in soil and sludge at SWMU 23 and 

SWMUs 38 and 39. SWMU 24 was found to contain limited habitat to support ecological 

receptors and, therefore, was not evaluated as part of the ecological assessment. The 

cottontail rabbit, a herbivorous terrestrial species, was used as an indicator species to 

evaluate potential ecosystem effects. Exposure pathways evaluated for the indicator 

species included direct exposure to constituents via soil and sludge ingestion and indirect 

exposure to constituents via ingestion of vegetation at the SWMUs. The results of the 

ecological risk assessment are summarized below: 

• An Ecological Inventory was conducted to collect data on: 

- biotic communities present on the site and surrounding areas; 

- the presence of species of special concern; 
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- evidence of biological and/or chemical stress; and 

- evidence of the potential for algal blooms. 

• Based on the ecological assessment, constituent concentrations detected in the 

soil at the SWMUs are unlikely to present a risk to ecological receptors. 

There is the potential for unacceptable risks for herbivorous terrestrial species 

exposed to sludge at the SWMUs. 
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6.0 RECOMMENDATIONS 

The following recommendations for additional investigations are based upon the 

data presented in Section 4.0 and the risk assessment presented in Section 5.0 of this 

report. Recommendations were developed and are discussed on a SWMU basis. 

6.1 BIOLOGICAL SLUDGE DISPOSAL AREA (SWMU 23) 

Due to the low levels of detected constituents and the findings of the risk 

assessment, no further action is recommended for SWMU 23. 

6.2 BLAST FURNACE EMISSIONS CONTROL SLUDGE WASTE PILE 
(SWMU24) 

Due to the low levels of detected constituents and the findings of the risk 

assessment, no further action relative to soil investigations are recommended at SWMU 

24. 

A groundwater investigation will be conducted at SWMU 24 to assess the 

presence/absence of groundwater contamination upgradient, sidegradient, and 

downgradient of this SWMU. Since the f1ue dust in SWMU 24 is being mined. a monitor 

well cannot be installed in the SWMU 24 area. Monitor wells MW-2, MW-8. MW-9, 

MW-13S. and MW-13D, which are located in the BTF area, will be used to characterize 

the groundwater downgradient of SWMU 24. Additionally, Sloss proposes to install an 

additional shallow monitor well downgradient of SWMU 24 between MW-9 and MW-

13S/13D at the location presented on Figure 6-1. The proposed monitor well location is 

approximate and will be finalized pending field evaluation of site access. Monitor wells 

MW-21, MW-25S, MW-25D. MW-26 and MW-36 will be used to characterize 

upgradient and sidegradient groundwater in the vicinity of SWMU 24. The proposed 

shallow monitor well will be installed and developed in accordance with the approved 

RFI Work Plan. 
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Grow1dwatcr samples will be collected from the proposed monitor \Vell and analyzed 

for VOCs (USEPA Method 8270). SVOCs (USEPA Method 8270), PP metals. barium, 

and cyanide. All groundwater sampling v.ill be performed in accordance with the 

approved site Work Plan. In addition, groundwater quality data collected from existing 

monitor wells MW-2, MW-8, MW-9. MW-13S, MW-13D, MW-21, MW-25S, MW-25D, 

MW-26 and MW-36 during previous RFI investigations will used in the groundwater 

assessment. 

6.3 LANDFILL AND BLAST FURNACE EMISSION CONTROL SLUDGE 
WASTE PILE LANDFILL (SWMUS 38 AND 39) 

Due to the low levels of detected constituents, the findings of the risk assessment, 

and the proposed mining/removal activities for SWMU 39, no further action is 

recommended for soil at SWMUs 38 or 39. 

During Phase II of the SWMU 38 and 39 RFI, Sloss proposes to further define the 

extent of the horizontal groundwater contamination at locations where groundwater 

contamination is in excess of MCLs. During Phase I of the SWMU 38 and 39 RFI, 

benzene was detected above the MCL at monitor wells MW-26 and MW-34D installed in 

the deep Conasauga and cyanide was above the MCL at monitor wells MW-32 and MW-

34S installed in the shallow Conasauga. 

In June 1999, during the Chemical Manufacturing Plant RFI and BTF RFI 

Addendum investigations, monitor wells MW-26, MW-32, MW-34D, and MW-34S were 

resampled to confirm the 1997 sampling results. Groundwater samples collected from 

monitor wells MW-26 and MW-34D were analyzed for VOCs and groundwater samples 

collected from MW-32 and MW-34S were analyzed for cyanide. The resampling results, 

which were presented in the November 19, 1999 Response to Comments Addendum, 

confirmed that the concentrations of benzene detected in MW-26 and cyanide detected in 

MW-32 remained above EPA MCLs. However, benzene previously detected in MW-
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34D was not detected in June 1999. Additionally, the concentration of cyanide detected 

in MW-34S was below the EPA MCLin June 1999. 

During the Phase II RFI, additional monitor wells will be installed in the shallow 

Conasauga aquifer in the vicinity of MW-32 and in the deep Conasauga aquifer in the 

vicinity of MW-26. Two shallow monitor wells v,'ill be installed in the vicinity of MW-

32, one upgradient and one downgradient, at the approximate locations presented in 

Figure 6-1. These monitor wells will be installed to assess the horizontal extent of 

cyanide contamination in the shallow Conasauga aquifer. In the deep Conasauga, Sloss 

proposes to install two monitor wells in the vicinity of MW-26. one upgradient and one 

downgradient, at the approximate locations presented in Figure 6-1. These monitor wells 

will be installed to assess the horizontal extent of benzene in the deep Conasauga. 

The additional shallow and deep monitor wells will be installed to the same depth 

as the well being investigated. The proposed monitor well locations are approximate and 

will be finalized pending negotiation of access agreements with off site property owners 

and field evaluation of site access. The monitor wells will be installed and developed in 

accordance with the approved RFl Work Plan. Groundwater samples will be collected 

from MW-32 and the two proposed shallow monitor wells in accordance with the 

approve RFI Work Plan and analyzed tor cyanide. Groundwater samples will be collected 

from MW-26 and the two proposed deep wells and analyzed for VOCs (USEPA Method 

8260). 
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~~ GERAGHTY 
A~ & MILLER, INC. 

.... , Environmental SenJices 

. - lo-_ - HORIZ. 1" = 1000' 
VERT 1" = 25 

GEOLOGICAL CROSS SECTION A - A' 

LAND DISPOSAL AREAS RFI 

SLOSS INDUSTRIES CORPORATION 

BIRMINGHAM , ALABAMA 

FIGURE 
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2" VENTED CAP 

WEEP HOLE 

LAND SURFACE 

OVERBURDEN 
(CLAY) 

BEDROCK 

(LIMESTONE) 

PROTECTIVE STEEL CASING 
WITH LOCKABLE CAP 4" STEEL POST 

---+-+-- -IDENTIFICATION 
MARKER 

CONCRETE PAD 

,_ __ 9" TO 10" BOREHOLE 

~+--- OPTIONAL PERMANENT 6"-DIAMETER 
SURFACE CASING, CEMENTED IN 
PLACE 

.._.. ___ 6"- DIAMETER BOREHOLE 

~+----- 2" -PVC PIEZOMETER CASING 

~--- NEAT CEMENT (3% BENTONITE) 

--- - - BENTONITE SEAL (2' THICK) 

..----- SAND PACK(20/30 SILICA) 

NOT TO SCALE 

~ ~---------------------,------------------------------------------~----~ 
~ ~~GERAGHTY 
~ Air& MILLER, INC. 
~ ~ 
0 ~ Environ'171£ntal Services 

TYPICAL BEDROCK MONITOR WELL DESIGN 

LAND DISPOSAL AREAS RFI 
SLOSS INDUSTRIES CORPORATION 

BIRMINGHAM, ALABAMA 

FIGURE 
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-+ Soil/Sludge --II Soil/Sludge ---+ Soil/Sludge Dermal • • • • Areas 

Waste Inhalation Waste Waste • • • 
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I o,al 

Groundwater ( Groundwater ) - o.,mal 
Inhalation 

..A.,.GERAGHTY CONCEPTUAL SITE MODEL FOR POTENTIAL EXPOSURE Figure 
All"& MILLER, INC. Land Disposal Areas RFI ..,Envirottfflrlllllnd lnfrustrucJurt! 

5-1 a heldemlj company Sloss Industries Corporation 

~ 
Birmingham, Alabama 
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SWMUNo. Name 

TABLE 1-1 

Summary of SWMUs 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Description 

Land Disposal Area SWMUs 

23 

24 

38 
39 

Biological Sludge Disposal Area 
Blast Furnace Emission Control 

Sludge Waste Pile 
Landfill 
Blast Furnace Emission Control 
Sludge Waste Pile Near Landfill 

Coke Manufacturing Plant SWMUs 

1 Quench Towers and Sump 
2 Quench Tower Pump Basins 
3 Old Quench Tower Settling Basins 
5 Coal Tar Storage Area Drain System 
6 Spill Area Around Diesel Tank 
7 Coal Tar Collection Sump in No.1 

Pump House 
8 Flushing Liquor Decanter 
9 Flushing Liquor Decanter Sump 
10 Coal Tar Decanter for No. 3 and No. 4 

Coke Batteries 
11 Coal Tar Decanter for No. 5 Coke Battery 
12 Coal Tar Decanter for No. l and No. 2 

Coke Batteries 

Biological Treatment Facility (BTF) and Sewers SWMUs 

4 BTF Sewer 
13 BTF Equalization Basin 
14 BTF Neutralization Basin 
15 BTF Primary Clarifier 
16 BTF Aeration Basin 
17 BTF Secondary Clarifier 
18 BTF Thickener 
19 BTF Digester 
20 Dewatering Machine 
21 BTF Emergency Basin 
22 Polishing Pond 

25 Storm-Water Runoff Sewer 
37 BTF Sewer Tar Trap 

g: \pro jltf.l20\lan ddisp lrptltab I e lcs wm u. xIs 

Land Disposal Area 
Land Disposal Area 

Land Disposal Area 
Land Disposal Area 

Concrete tower and sump 
Inground concrete tank 
Inground concrete tank 
Inground concrete trough 
Aboveground Tank 
Concrete sump 

Aboveground tank 
Concrete sump 
Aboveground tank 

Aboveground tank 
Aboveground steel tank 

Inground sewer line 
Surface impoundment 
lnground concrete tank 
lnground concrete tank 
lnground concrete tank 
lnground concrete tank 

lnground concrete tank 
lnground concrete tank 
Filter press 
Surface impoundment 
Surface impoundment 

lnground sewer line 
lnground concrete basin 

ARCADIS GERAGHTY&MILLER 

Page I of 2 

RFA 
Recommendation 

FA 
FA 

FA 
FA 

FA 
FA 
FA 
FA 
FA 
FA 

FA 
FA 
FA 

FA 
FA 

FA 
FA 

NFA 
NFA 
NFA 
NFA 

NFA 
NFA 
NFA 
FA 

FA 
FA 
FA 

12/4/97 8:48AM 



SWMUNo. Name 

TABLE t-1 
Summary of SWMUs 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Description 

Chemical Manufacturing Plant SWMUs 

26 Chemical Manufacturing Plant Tile-lined trough 
Main Process Building Floor Drain 

27 TSA 94 Building Drain Floor Tile-lined trough 
28 Sulfonation Building Floor Drain Stainless Steel trough 
29 Chemical Product Tank Containment Area Concrete containment area 
30 Centrifuge Wastewater Tank Aboveground Steel Tank 
31 Monohydrate Building Floor Drain Concrete drain and sump 

and Sump 
32 BSC 94 Drum Storage Area Plastic drums 
33 BSC Plant Drum Storage Area Plastic drums 
34 BSC Wastewater Neutralization System Concrete containment 
35 Old Waste Pile at Mineral Wool Plant Land Disposal Area 
36 Maintenance Shop Used Oil Tank Aboveground tank 

FA Further Action. 
NFA No Further Action. 

g:lprojltfJ20\Ianddisplrptltablelcswmu.xls 

ARCADIS GERAGHTY&MILLER 

Page 2 of2 

RFA 
Recommendation 

FA 

FA 
NFA 
FA 

NFA 
FA 

NFA 
NFA 
NFA 
NFA 
FA 

12/4/97 8:48 AM 



TABLE2-1 Page 1 of6 

Summary of Constituents Detected in Background Soil Samples 
Land Disposal Areas RF1 

Sloss Industries Corporation 

US EPA 950615-FW-00- 950615-FW-00- 950615-FW-00- 950615-FW-00-
SAMPLEID 

RBC SLOOOI(0-2) SL0001(8-IO) SLOOOI(l4-16) SL0002(0-2) 

SAMPLEDA1E Ingestion 06/15/95 06/15/95 06/15/95 06/15/95 

MATRIX Soil SOIL SOIL SOIL SOIL 

SL LOG NUMBER Residential 11 
T511787•I T5II787•2 T511787•3 T5!1787•4 

Y2la1ilc Qoumh~ ~QW1!2Ymh (yetQ: !;~~)· 

Methylene chloride (Dichloromethane) 85,000 < 5.8 3.6 < 7.2 4.3 

Tetrachloroethene 12,000 < 5.8 < 5.8 < 7.2 0.58 

Toluene 16,000,000 5.8 u 1.1 1.0 6.2 u 
1,1,2· Trichloroethane 11,000 < 5.8 < 5.8 < 7.2 0.67 

Trichloroethene 58,000 < 5.8 < 5.8 < 7.2 < 6.2 

Semjyolat!le Organjq Cugtkg dw)· 

Benzo(a)anthracene 870 33 < 430 < 500 < 410 

Benzo(b )fluoranthene 870 65 < 430 < 500 66 

Benzo(k)fluoranthene 8,700 < 390 < 430 < 500 < 410 

Benzo(a)pyrene 87 40 < 430 < 500 < 410 

bis(2-Ethylhexyl)phthalate 46,000 < 390 < 430 < 500 < 410 

Chrysene 87,000 43 < 430 < 500 < 410 

Di-n-butylphthalate 7,800,000 < 390 < 430 < 500 < 410 

Di-n-octylphthalate 1,600,000 < 390 < 430 < 500 < 410 

Fluoranthene 3,100,000 58 1 < 430 < 500 61 

Naphthalene 1,600,000 44 < 430 < 500 48 

Phenanthrene NS 30 < 430 < 500 < 410 

Pyrene 2,300,000 52 < 430 < 500 < 410 

Metal• (rug/kg dwl· 

Arsenic 0.4321 
II 7.2 4.3 16 

Barium 5,500 44 85 100 51 

Beryllium 160 0.69 1.8 2.2 0.87 

Chromium 230 31 
16 25 27 39 

Copper 3,100 8.2 18 32 6.7 

Lea 400 2 8.7 9.7 20 
Nickel 1,600 4.7 22 40 5.5 
Thallium 5.5 < 1.3 < I 1.1 
Zinc 23,000 67 28 71 38 

Mercury 7.8 41 
O.Q38 0.039 0.056 0.034 

Percent Solids 85% 78% 67% 82% 

Footnotes on Page 6 
ARCADIS Geraghty & Miller 

g:/proYt020!landdisp/rcvrptlrevtable\revBGSLSUM.XLS 12:08 PM 11/28100 



TABLE 2·1 Page 2 of6 

Summary of Constituents Detected in Background Soil Samples 
Land Disposal Areas RFI 

Sloss Industries Corporation 

US EPA 950615-FW-00- 950615-FW-00- 950615-FW-00- 950615-FW-00-
SAMPLEID 

RBC SL0002(8-1 0) SL0002(12-14) SL0003(0-2) SL0003( 6-8) 

SAMPLE DATE Ingestion 06/15/95 06/15/95 06115/95 06115/95 

MATRIX Soil SOIL SOIL SOIL SOIL 

SL LOG NUMBER Residential 11 
T511787*5 T511787*6 T511787*7 T511787*8 

Y21Dtil~ Qa:DDh~ !:!lWDQYDdl (YKlkl !iln:)· 

Methylene chloride (Dichloromethane) 85,000 < 6.1 5.5 2.8 < 6.6 

Tetrachloroethene 12,000 < 6.1 < 6.9 < 6.1 < 6.6 

Toluene 16,000,000 3.3 1.1 6.1 u 1.4 

1,1,2-Trichloroethane 11,000 2.6 0.57 < 6.1 0.74 

Trichloroethene 58,000 < 6.1 < 6.9 < 6.1 < 6.6 

Semiyolatile Organlc1 Cug/kg dw)• 

Benzo(a)anthracene 870 < 460 < 480 < 410 < 460 

Benzo(b )fluoranthene 870 < 460 < 480 < 410 < 460 

Benzo(k)fluoranthene 8,700 < 460 < 480 < 410 < 460 

Benzo(a)pyrene 87 < 460 < 480 < 410 < 460 

bis(2-Ethylhexyl)phthalate 46,000 < 460 < 480 31 < 460 

Chrysene 87,000 < 460 < 480 < 410 < 460 

Di-n-butylphthalate 7,800,000 < 460 < 480 < 410 < 460 

Di-n-octylphthalate 1,600,000 < 460 < 480 < 410 < 460 

Fluoranthene 3,100,000 < 460 < 480 < 410 < 460 

Naphthalene 1,600,000 < 460 < 480 < 410 < 460 

Phenanthrene NS < 460 < 480 < 4JO < 460 

Pyrene 2,300,000 < 460 < 480 < 410 < 460 

Metab Cmg/kg dwl· 

Arsenic 0.4321 
6.6 5.7 14 9.7 

Barium 5,500 120 200 53 100 
Beryllium 160 1.7 2.5 0.51 1.8 

Chromium 230 31 
32 43 20 33 

Copper 3,100 20 29 5.0 21 
Lead 400 9.3 10 11 17 
Nickel 1,600 36 47 5.5 25 
Thallium 5.5 < I 1.1 < I < I 
Zinc 23,000 52 68 16 29 

Mercury 7.8 ., 0.049 0.065 0.055 0.035 

Percent Solids 72% 69% 82% 73% 

Footnotes on Page 6 
ARCADIS Geraghty & Miller 

g:/proj/tf320/landdisp/revrptlrevtable\revBGSLSUM.XLS 12:08 PM ll/28/00 



TABLE 2-l Page3 of6 

Summary of Constituents Detected in Background Soil Samples 
Land Disposal Areas RFI 

Sloss Industries Corporation 

USEPA 950615-FW-00- 950615-FW-00- 950629-FW-00- 950629-FW-00-
SAMPLEID RBC SL0003(1 0-12) SL9003 SL0004(0-2) SL0004(16-18) 

SAMPLE DATE Ingestion 06/15/95 06115/95 06129/95 06/29/95 

MATIUX Soil SOIL SOIL SOIL SOIL 

SL LOG NUMBER R.esidential 11 
T51!787*9 T511787*10 T511949*4 T511949*5 

Y2lotil~ Q~:~ooh: ~2WP2YD!h Ulelka: slw)· 
Methylene chloride (Dichloromethane) 85,000 < 7.4 < 6.1 < 5.7 6.0 

Tetrachloroethene 12,000 < 7.4 < 6.1 < 5.7 < 5.6 

Toluene 16,000,000 2 6.1 u < 5.7 < 5.6 

1, 1,2-Trichloroethane 11,000 0.86 < 6.1 < 5.7 < 5.6 

Trichloroethene 58,000 < 7.4 < 6.1 < 5.7 < 5.6 

Semlyo!at!le Qrgao!g Cug!kg dwl; 

Benzo(a)anthracene 870 < 490 < 410 < 400 < 380 

Benzo(b )fluoranthene 870 < 490 < 410 < 400 < 380 

Benzo{k)fluoranthene 8,700 < 490 < 410 < 400 < 380 

Benzo(a)pyrene 87 < 490 < 410 < 400 < 380 

bis(2-Ethylhexyl)phthalate 46,000 < 490 < 410 < 400 < 380 

Chrysene 87,000 < 490 < 410 < 400 < 380 

Di-n-butylphthalate 7,800,000 < 490 < 410 < 400 < 380 

Di-n-octylphthalate 1,600,000 < 490 16 320 < 380 

Fluoranthene 3,100,000 < 490 < 410 < 400 < 380 

Naphthalene 1,600,000 < 490 < 410 < 400 < 380 

Phenanthrene NS < 490 < 410 < 400 < 380 
Pyrene 2,300,000 < 490 < 410 < 400 < 380 

Metaft (mg/kg dwl· 

Arsenic 0.4321 
5.1 21 13 1.9 

Barium 5,500 95 50 28 21 
Beryllium 160 2.6 0.60 0.44 0.97 

Chromium 230 31 
27 46 22 8.6 

Copper 3,100 22 5.9 8.1 7.8 
Lead 400 9.5 14 5.0 7.5 
Nickel 1,600 37 9.4 10 15 
Thallium 5.5 < < I < 1.0 < 1.0 
Zinc 23,000 49 27 25 14 

Mercury 7.8.v 0.15 0.038 < 0.030 < 0.030 

Percent Solids 68% 82 o/o NA NA 

Footnotes on Page 6 
ARCADIS Geraghty & Miller 

g:/proj/tf320/landdisp/revrptlrevtable\revBGSLSUM.Xl..S 12:08 PM 11/28/00 



SAMPLE ID 

SAMPLE DATE 

MATRIX 

SL LOG NUMBER 

Yolatj!e Oreanlc Compounds Cyg/ke dw)· 

Methylene chloride (Dichloromethane) 

Tetrachloroethene 

Toluene 

1,1,2-Trichloroethane 

Trichloroethene 

Semiyo!atile Organfg Cug!kg dwl· 

Benzo(a)anthracene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

bis(2-Ethylhexy1)phtha1ate 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

Metals Cmg/kg dwl· 

Arsenic 

Barium 

Beryllium 

Chromium 
Copper 

Lea 
Nickel 

Thallium 

Zinc 

Mercury 

Percent Solids 

Footnotes on Page 6 
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TABLE2-l 
Summary of Constituents Detected in Background Soil Samples 

Land Disposal Areas RFI 

US EPA 
RBC 

Ingestion 

Soil 

Residential 11 

85,000 

12,000 

16,000,000 

11,000 

58,000 

870 

870 

8,700 

87 

46,000 

87,000 

7,800,000 

1,600,000 

3,100,000 

1,600,000 

NS 
2,300,000 

0.43v 

5,500 

160 

230 31 

3,100 

400 
1,600 

5.5 

23,000 

7.8 41 

Sloss Industries Corporation 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

950629-FW-OO
SL0004(36-38) 

06129195 

WATER 

T511949•1 

5.8 

5.8 

5.8 

5.8 

5.8 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 
400 

3.8 
43 

1.4 

17 
10 

9.7 
28 

1.0 
70 

0.030 

NA 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 

< 

< 
< 
< 

< 

950719-FW-00-
SLOOOs (0-2) 

07/19/95 
SOIL 

T512142•3 

5.6 

3.2 

5.6 

5.6 

12 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 
360 

6.0 
58 

0.52 

37 
12 
15 

4.7 
1.0 

29 

O.D35 

92% 

< 

< 

< 

< 
< 

< 

< 

< 

< 

< 

< 

< 
< 

< 
< 

< 

950719-FW-00-
SLOOOs (2-4) 

07/19/95 

SOIL 

T512142•4 

5.2 

5.2 

5.2 

5.2 

2.6 

360 

360 

360 

360 

360 

360 

72 

18 

360 

360 

360 
360 

3.1 
28 

0.53 

32 

11 
11 
4.0 
1.0 

40 

0.030 

92% 

u 
< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 
< 

< 

< 
< 

< 

950719-FW-00-
SLOOOs ( 4-6) 

07/19/95 

SOIL 

T512142•5 

5.8 

5.8 

5.8 

5.8 

8.0 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 

350 
350 

5.5 

15 
0.40 

18 
6.1 
8.0 
4.0 
1.0 

11 

0.030 

94% 

Page 4 of6 
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TABLE 2-1 Page 5 of6 

Summary of Constituents Detected in Background Soil Samples 
Land Disposal Areas RFI 

Sloss Industries Corporation 

US EPA 950719-FW·OO· 950719-FW-00· 950719-FW-00-
SAMPLEID SL0006(0.2) SL0006 (I 0.12) SL0006 (20-22) RBC 

SAMPLE DATE Ingestion 01/19195 01119195 01/19195 

MATRIX Soil SOIL SOIL SOIL 

SL LOG NUMBER Residential 11 
T512142*6 T512142*7 T512142*8 

Volatile Organic Compounds Cug/k& dwl· 

Methylene chloride (Dichloromethane) 85,000 1.9 1.4 < 6.1 

Tetrachloroethene 12,000 20 < 5.7 < 6.1 

Toluene 16,000,000 7.4 < 5.7 < 6.1 

1, 1,2-Trichloroethane 11,000 < 6.1 < 5.7 < 6.1 

Trichloroethene 58,000 82 < 5.7 6.1 u 

Semiyo!atl!e Organics Cuglkg dw)· 

Benzo(a)anthracene 870 < 370 < 390 < 370 

Benzo(b )fluoranthene 870 < 370 < 390 < 370 

Benzo(k)fluoranthene 8,700 < 370 < 390 < 370 

Benzo(a)pyrene 87 < 370 < 390 < 370 

bis(2·Ethylhexyl)phthalate 46,000 < 370 < 390 < 370 

Chrysene 87,000 < 370 < 390 < 

Di-n-butylphthalate 7,800,000 < 370 < 390 < 370 

Di-n-octylphthalate 1,600,000 38 180 76 

Fluoranthene 3,100,000 < 370 < 370 < 370 

Naphthalene 1,600,000 < 370 < 390 < 370 

Phenanthfene NS < 370 < 390 < 310 
Pyrene 2,300,000 < 370 < 390 < 370 

Metals Cmg/kg dwl· 

Arsenic 0.4321 
7.6 1.9 14 

Barium 5,500 72 45 14 
Beryllium 160 0.58 < 0.40 < 0.40 

Chromium 230" 30 36 13 

Copper 3,100 9.9 10 9.0 

Lea 400 10 14 
Nickel 1,600 15 7.8 < 4.0 

Thallium 5.5 < 1.0 < 1.0 < 1.0 

Zinc 23,000 45 21 8.6 

Mercury 7.8 41 
0.040 < 0.030 < O.Q30 

Percent Solids 89% 86% 90% 

Footnotes on Page 6 
ARCADIS Geraghty & Miller 
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TABLE 2-1 
Summary of Constituents Detected in Background Soil Samples 

Land Disposal Areas RF1 
Sloss Industries Corporation 

FOOTNOTES: 

NA Not Available. 

NS No Standard. 

Positive results has been classified as qualitative during data validation or values are greater than the 

Method Detection Limit (MDL) but less than the Contract Required Quantitation Limit (CRQL) and 

Contract Required Detection Limit (CRDL). A B after the J (JB) indicates analyte was in a laboratory blank. 

U Classified as nondetected. 

1/ Source: USEPA Region III Risk-Based Concentrations (RBC). April13, 2000. 

21 RBC for arsenic as a carcinogen. 

3/ Chromium VL 

4/ RBCformethylmercury. 

Oconcentration Exceeds USEPA Residential RBC. 

Page 6 of6 
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TABLE2-2 Page I of2 
Summary of Monitor Well and Piezometer 

Construction Details and August 17, 1997 Groundwater Elevations 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Monitor WeiV Previous SWMU SWMU Date Top of Surface Monitor Well/ Screen Depth to Water Table 

Piezometer Identification Area Completed Casing Elevation Piezometer Interval Water Elevation 
Identification (ft amsl) (ft amsl) Depth (ft bls) 8/17/97 8117/97 

(ft bls) (ftbtoc) (ft amsl) 
P-O!D FW 7113/95 523.02 520.57 44.5 34.5-44.5 17 506.02 
P-OlS FW 7/25/95 522.76 520.26 21 II - 21 16.6 506.16 
P-02 FW 7/18/95 531.53 528.5 35.5 25.5- 35.5 13.92 517.61 
P-03 FW 7/21/95 532.98 530.17 32 22-32 10.95 522.03 
P-04 FW 7/26/95 532.4 529.48 37.5 27.5- 37.5 11.52 520.88 
-~ ------- -- - -------- ------------~------ ------- --------·---------~----------·-- -- -· -- -------·· 
P-08 FW 7/11/95 568.46 .. 566.48 33 23 - 33 7.57 560.89 
P-09 FW 716195 568.2f'". 565.64 160.5 150.5- 160.5 162.54 405.68 
P-10 FW 716195 569.68 567.8 32.5 22.5- 32.5 12.5 557.18 
P-11 FW 7/8/95 569.95 567.56 27 17- 27 6.44 563.51 

P-12 FW 7/8/95 579.42 576.79 26.5 16.5- 26.5 6.14 573.28 
----------·- --· -------------- --------------------

P-I 3D FW 7/15/96 581.37 578.53 169.5 159.5- 169.5 114.83 466.54 
P-13S FW 7/26/95 581.41 578.48 26 16-26 9.68 571.73 
P-14 FW 7/13/96 583.37 580.82 75.5 65.5 - 75.5 9.11 574.26 
P-15 FW 7/12/95 581.69 582.03 25.5 15.5 - 25.5 5.79 575.9 
P-16a FW 7/10/95 585.18 582.26 21.5 11.5-21.5 5.52 579.66 

---------- -------- --------- ----- ---------------
P-17 FW 6129195 586.16 583.74 115.5 105.5- 115.5 5.06 581.1 
P-18 FW 6129195 594.06 591.91 72.5 62.5- 72.5 11.05 583.01 
P-19D FW 6130195 591.19 589.11 57.5 47.5- 57.5 4.29 586.9 
P-19S FW 6/27/95 591.41 589.33 27.5 17.5-27.5 4.51 586.9 
P-20 FW 7/31/95 585.2 582.57 198.3 188.3 - 198.3 82.15 503.05 

------- -------------- -- -

P-21 FW 6123195 575.75 573.59 165.5 155.5- 165.5 121.41 454.34 
P-22 FW 6/17/95 570.82 568.44 48.5 38.5- 48.5 10.56 560.26 
P-23 FW 6/17/95 564.67 562.49 48.5 38.5- 48.5 17.02 547.65 
P-32 FW 8/4/95 579.71 576.89 27 17- 27 5.62 574.09 
MW-05 FW NA 532.05 529.89 18 8- 18 NM NM 

g:\proj\tf320\landdisp\rptltableiP>wlcons.xls 
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TABLE 2-2 
Summary of Monitor Well and Piezometer 

Construction Details and August 17, 1997 Groundwater Elevations 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Page 2 of2 

Monitor Well/ Previous SWMU SWMU Date Top of Surface Monitor Well/ Screen Depth to Water Table 
Piezometer Identification Area Completed 
Identification 

MW-21 LD 23 8/9/97 
MW-22 P-31 LD 23 7/20/95 
MW-23 P-30 LD 23 7/27/95 
MW-24 P-29 LD 23 7/26/95 
MW-25D P-28D LD 23 7/26/95 
~-----~----· ----------------~---- . -------~-----------

MW-25S P-28S LD 23 7120195 
MW-26 P-27 LD 38 6/20/95 
MW-27 P-26 LD 38 6116/95 
MW-28 P-25 LD 38 6/15/95 
MW-29 LD 38 8/12/97 

- -- ---- -----
MW-30D P-24D LD 38 6/17/95 
MW-30S P-24S LD 38 6/20/95 
MW-31 LD 39 8/13/97 
MW-32 P-07 LD 39 6/21/95 
MW-33 LD 39 8/11/97 
----~--- --------- -- ---- -- -------~~--~----------- -

MW-340 P-060 LD 
MW-34S P-06S LD 
MW-35 LD 

MW-36 11 P-05 LD 
MW-37 LD 

ft amsl Feet above mean sea level. 
ft bls Feet below land surface. 
ft btoc Feet below top of casing. 
NM Not Measured 
FW Facility-Wide 

LD Land Disposal Areas 
If Flowing Well 

g:lpro jlttJ 2 0\1 andd isplrptltabl cll'{wl eons. xIs 
10:52 AM 1/12/98 

39 6/21/95 
39 6/26/95 
39 8/14/97 

39 6/23/95 
38 8/11/97 

Casing 
(ft amsl) 

558.85 
628.86 
635.88 
594.99 
559.63 
559.67 
549.58'~ .. · 

554.97 
558.32 
563.89 

----------·-- ---
564.43 
564.68 
571.52 
569.43 
556.73 
546.1 

545.98 
542.46 

532.43 
537.44 

Elevation Piezometer Interval Water Elevation 
(ft amsl) Depth (ft bls) 8/17/97 8117/97 

(ft bls) (ft btoc) (ft amsl) 
556.58 39 29-39 I 5.3 543.55 
625.7 118.5 108.5- 118.5 93.62 535.24 
632.94 78.5 68.5- 78.5 31.98 603.9 
591.81 73.3 63.3- 73.3 12.97 582.02 
556.87 66.3 56.3 - 66.3 I 7.17 542.46 

----------~-~----- --

556.76 45.5 35.5 - 45.5 17.87 541.8 
547.41 140.5 130.5- 140.5 85.48 464.1 
552.15 37 27-37 16.09 538.88 
556.44 58 48- 58 16.31 542.01 
561.86 36 26- 36 20.55 543.34 

-----------·----- ---
562.26 58.5 48.5 - 58.5 20.67 543.76 
562.21 34.5 24.5- 34.5 2Ll7 543.51 
569.46 46.5 36.5 - 46.5 20.74 550.78 
567.24 47 37-47 16.84 552.59 
554.46 39 29-39 8.18 548.55 

---~-------- --

544 178 168 - 178 5.69 540.41 
543.84 34 24- 34 6.37 539.61 
540.12 29.5 19.5- 29.5 26.33 516.13 

530.34 136.5 126.5 - 136.5 -2.7 I 535.14 
535.36 30 20-30 3.84 533.6 

ARCAD IS GERAGHTY & MILLER 



WeU 

K(cm/sec) 
Slug In 

TABLE 2-3 
Summary of In-Situ Permeability Testing for 

Facility-Wide and Land Disposal Areas Investigations 
Sloss Industries Corporation 

K (em/sec) 
Slug Out i (ftlft) n 

v (ftlmin) 
Slug In 

v (ftlmin) 
Slug Out 

Conasauga Limestone 
P-2 
P-3 
P-4 
P-8 
P-10 
P-11 
P-12 
P-12 OUP 
P-13S 
P-14 
P-15 
P-16 
P-17 
P-18 
P-19S 
P-190 
P-20 
P-22 
P-23 
P-32 
MW-5 
MW-21 
MW-25S 
MW-250 
MW-27 
MW-28 
MW-29 
MW-30S 
MW-300 
MW-31 
MW-32 
MW-33 
MW-330UP 
MW-34S 
MW-340 
MW-35 
MW-36 
MW-37 
Minimwn 
Maximwn 

Sand Mountain 
P-IS 
P-ID 
MW-22 
MW-23 
MW-24 
Minimum 
Maximum 

Foo1notes: 

8 E-04 4 E-04 

2 E-03 I E-03 

I E-06 4 E-08 
3 E-03 4 E-03 

3 E-03 3 E-03 
2 E-04 2 E-04 
4E-05 8 E-07 
7E-07 7 E-08 
7E-04 7E-04 
I E-04 I E-04 
4E-07 5 E-07 
7E-04 6 E-04 
4E-07 7 E-07 
5 E-04 6 E-04 
5 E-03 3 E-03 
6 E-03 7E-03 
7E-06 2E-04 
8E-04 7E-04 
8E-06 4E-06 
3 E-04 3 E-04 
I E-03 9E-03 
2 E-05 3 E-05 
2E-04 I E-04 
I E-05 6 E-06 
7E-03 6 E-03 
I E-03 I E-03 
7E-02 7E-02 
I E-02 I E-02 
5 E-04 6 E-04 
2E-04 I E-04 
2E-04 2E-04 
2 E-04 2E-04 
I E-04 I E-03 
2E-03 2E-03 
I E-07 2 E-07 
I E-07 4E-08 
I E-03 I E-03 
2E-03 2E-03 
I E-07 4E-08 
7E-02 7 E-02 

I E-03 I E-03 
7 E-03 5 E-03 
3 E-03 2 E-03 
9 E-05 6 E-05 
5 E-05 2 E-05 
5 E-05 2 E-05 
7 E-03 5 E-03 

crnfsec - Centimeters per second. 

fVft - Feet per feet. 

ftlmin - Feet per minute. 
fVyear -Feet per year. 

K- Hydraulic permeabity. 
i - Hydraulic gradient. 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.025 
0.025 
0.025 
0.025 
0.100 
0.100 
0.100 
0.025 
0':025 

0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 
0.025 

0.025 
0.025 
0.100 
0.100 
0.100 

n- Porosity (void volume I total volume). 
v - Velocity ~ K i I n. 

0.20 2 E-04 
0.20 4 E-04 
0.01 6 E-06 
0.20 8 E-04 
0.20 7 E-04 
0.20 6 E-05 
0.01 8 E-05 
0.01 I E-06 
0.20 7 E-05 
0.20 I E-05 
0.01 8 E-07 
0.20 7 E-05 
0.01 7 E-07 
0.20 5 E-05 
0.20 5 E-04 
0.20 5 E-04 
0.01 I E-05 
0.20 2E-04 
0.01 4 E-05 
0.20 9 E-05 
0.20 3 E-04 
0.20 2 E-05 
0.20 2 E-04 
0.20 I E-05 
0.20 2 E-03 
0.20 3 E-04 
0.20 2E-02 
0.20 2E-03 
0.20 I E-04 
0.20 4 E-05 
0.20 5 E-05 
0.20 5 E-05 
0.20 3 E-05 
0.20 4 E-04 
0.01 5 E-07 
0.01 5 E-07 
0.20 3 E-04 
0.20 6 E-04 

0.20 3 E-04 
0.20 2 E-03 
0.20 3 E-03 
0.20 9 E-05 
0.20 5 E-05 

ARCADIS GERAGHTY&MILLER 

I E-04 
3 E-04 
2 E-07 
I E-03 
7 E-04 
5 E-05 
2 E-06 
I E-07 
7 E-05 
I E-05 
I E-06 
6 E-05 
I E-06 
6 E-05 
3 E-04 
7E-04 
4E-04 
2E-04 
2E-05 
7E-05 
2E-03 
3 E-05 
I E-04 
6 E-06 
2E-03 
3 E-04 
2E-02 
2E-03 
I E-04 
3 E-05 
4 E-05 
5 E-05 
3 E-04 
4 E-04 
I E-06 
2 E-07 
4E-04 
5 E-04 

3 E-04 
I E-03 
2 E-03 
6 E-05 
2 E-05 

v (ftlyear) 
Slug In 

100 
200 
3 

400 
400 
30 
40 
0.7 
40 
8 

0.4 
40 
0.4 
20 

300 
300 

8 
100 
20 
40 
200 
10 
100 
8 

900 
100 

9000 
1000 
60 
20 
30 
30 
20 

200 

0.3 
0.3 
200 
300 
0.3 

9000 

200 
900 
1000 
50 
20 
20 

1000 

v (ftlyear) 
Slug Out 

60 
200 
0.1 
600 
300 
20 
0.9 

O.o7 
30 
7 

0.5 
30 
0.7 
30 
200 
400 
200 
90 
10 
30 

1000 
10 
70 
3 

800 
100 

9000 
1000 
80 
20 
20 
20 
200 
200 
0.6 

0.1 
200 
300 
0.07 
9000 

100 
600 
1000 
30 
10 
10 

1000 
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SWMU Location 

SWMU24 24-SL0002 
24-SL0003 
24-SL0004 
24-SL0005 
24-SL0006 
24-SL0006 
24-SL0007 
24-SL0008 
24-SL0009 
24-SLOOIO 
24-SLOOII 
24-SLOOI2 
24-SL0013 
24-SLOOI4 
24-SL0015 
24-SLOOI6 

TABLE3-1 
Summary of Surficial Soil Samples Collected 

at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Sample ID Sample Interval 
(ft bls) 

970618-LD-24-SL0002 0-1 
970617-LD-24-SL0003 0-1 
970617-LD-24-SL0004 0-1 
970617-LD-24-SLOOOS 0-1 
970617-LD-24-SL0006 0-1 
970617-LD-24-SL9001 0-1 
970617-LD-24-SL0007 0-1 
970618-LD-24-SU)008 0-1 
970618-LD-24-SL0009 0-1 
970618-LD-24-SLOO I 0 0-1 
970618-LD-24-SLOOII 0-1 
970618-LD-24-SLOOI2 0-1 
970618-LD-24-SLOO 13 0-1 
970618-LD-24-SL0014 0-1 
970618-LD-24-SLOOIS 0-1 
970618-LD-24-SL0016 0-1 

Note: Sample 970617-LD-24-SL9001 is the duplicate of sample 970617-LD-24-SL0006. 
The ground was cleared of sludge before collecting tbe soil sample. 
ft b1s- feet below land surface. 

g :1 pro j!tf3 2 011 and dis p/rpt/tab I e/S rfs Ism p .xis 
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Date Sampled 

6/18/97 
6/17/97 
6/17/97 
6/17/97 
6/17/97 
6/17/97 
6/17/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 
6/18/97 

9:51AM 12/5/97 
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TABLE3-2 
Summary of Sludge Samples Collected 
at SWMUs 23, 24, and 39 in June 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

SWMU Location Sample ID Date Sampled 

SWMU23 23-SMOOOI 970619-LD-23-SMOOO I 6/19/97 

23-SMOOOI 970619-LD-23-SM900 I 6/19/97 

23-SM0002 970619-LD-23-SM0002 6/19/97 

23-SM0003 970619-LD-23-SM0003 6/19/97 

23-SM0004 970619-LD-23-SM0004 6/19/97 

SWMU24 24-SMOOOI 970619-LD-24-SMOOO I 6/19/97 

24-SMOOOI 970619-LD-24-SM9001 6/19/97 

24-SM0002 970619-LD-24-SM0002 6/19/97 
24-SM0003 970619-LD-24-SM0003 6/19/97 
24-SM0004 . 970619-LD-24-SM0004 6/19/97 

SWMU39 39-SM0002 970616-LD-39-SM0002 6/16/97 
39-SMOOOS 970619-LD-39-SMOOOS 6/19/97 
39-SM0006 970619-L~39-SM0006 6/19/97 
39-SM0003 970616-LD-39-SM0003 6/16/97 
39-SM0003 970616-LD-39-SM900 I 6/16/97 

. -\ 

NOTE: Sample 970619-LD-23-SM900 I is the duplicate of 970619-LD-23-SMOOO I; sample 
970619-LD-24-SM9001 is the duplicate of970619-LD-24-SMOOOI; sample 970616-LD-39-SM9001 
is the duplicate of970616-LD-39-SM0003. 

Page I of I 
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TABLE3-3 
Summary of Subsurface Soil Samples 

Collected at SWMUs 23,38 and 39 in August 1997 

SWMU Location Sample ID 
Name 

SWMU23 MW-21 970806-LD-23-SL0021 (14-16) 
970806-LD-23-SL0021 (20-22) 

970806-LD-23-SL9021 (duplicate) 

23-SBMW22 970806-LD-23-SL0022(0-2) 

23-SBMW23 970806-LD-23-SL0023( 12-14) 
970806-LD-23-SL0023(24-26) 

23-SBMW24 970805-LD-23-SL0024(7-9) 
970805-LD-23-SL0024( 14-16) 

23-SBMW25 970805-LD-23-SL0025( 19-21) 

SWMU 38 38-SBMW26 970804-LD-38-SL0026( I 0-12) 
970804-LD-38-SL9026 (duplicate) 

970804-LD-3 8-SL0026( 18-20) 

38-SBMW27 970805-LD-38-SL0027(11-13) 
970805-LD-38-SL0027(22-24) 

970808-LD-38-SL0027(22-24) 11 

38-SBMW28 970807-LD-3 8-SL0028(8-1 0) 
970807-LD-38-SL0028( 13-15) 

g:/proj/t020/landdisp/rpt/table/Sisamp2.xls 
II :01 AM 1112/98 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Sample Date Surface 
Interval (ft bls) Sampled Elevation 

(ft amsl) 
14- 16 8/6/97 556.58 
20-22 8/6/97 556.58 
20-22 8/6/97 556.58 

0-2 8/6/97 625.7 

12-14 8/6/97 632.94 
24-26 .:.;...· 8/6/97 632.94 

7-9 8/5/97 591.81 
14-16 8/5/97 591.81 

19-21 8/5/97 556.76 

10-12 8/4/97 547.41 
10-12 8/4/97 547.41 
18-20 8/4/97 547.41 

11-13 8/5/97 552.15 
22-24 8/5/97 552.15 

22-24 8/8/97 552.15 

8-10 817/97 556.44 
13-15 817/97 556.44 

Page I of2 

Sample Elevation Comments 
(ft amsl) 

542.58- 540.58 
536.58 - 534.58 
536.58- 534.58 

625.7- 623.7 Soil boring located 3ft S of MW-22. 

620.94- 618.94 Soil boring located 3 ft S of MW -23. 
608.94- 606.94 

584.81 - 582.81 Soil boring located 5 ft W ofMW-24. 

577.81- 575.81 

537.76- 535.76 Soil boring located between 
MW-25S and MW-25D. 

537.41-535.41 Soil boring located 3 ft S of MW-26. 
537.41 - 535.41 
529.41-527.41 

541.15-539.15 
530.15-528.15 Soil boring located 3ft SE of MW-27. 

530.15- 528.15 

548.44- 546.44 Soil boring located 5 ft SE of MW-28. 
543.44- 541.44 
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TABLE3-3 
Summary of Subsurface Soil Samples 

Collected at SWMUs 23, 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU Location Sample ID Sample Date Surface 
Name Interval (ft bls) Sampled Elevation 

(ft amsl) 
SWMU 38 MW-29 970807-L0-38-SL0029(15-17) 15- 17 817/97 561.86 

970807-L0-38-SL0029(19-21) 19 - 21 817/97 561.86 

38-SBMW30 970807-L0-38-SL0030(9-ll) 9-1 I 817/97 562.21 
970807-L0-38-SL0030(17-19) 17-19 817/97 562.21 

MW-37 970808-L0-3 8-SL0037( 4-6) 4-6 8/8/97 535.36 
970808-L0-3 8-SL0037{8-l 0) 8- 10 ;> /818/97 535.36 

SWMU 39 MW-31 

39-SBMW32 

MW-33 970808-L0-39-SL0033(11- 13) II - 13 8/8/97 554.46 

39-SBMW34 970805-L0-39-SL0034(1 0-12) 10-12 8/5/97 543.84 

970808-L0-39-SL0034(10-12) 11 10-12 8/8/97 543.84 

MW-35 970808-L0-39-SL0035{1 0-12) I 0- 12 8/8/97 540.12 

39-SBMW36 970804-L0-39-SL9036(5-7) 5-7 8/4/97 530.34 
970804-L0-39-SL9036 (duplicate) 5-7 8/4/97 530.34 

970804-L0-39-SL0036(1 0-12) 10-12 8/4/97 530.34 

ft bls- Feet below land surface. 
ft amsl- Feet above mean sea level. 
11 VOC sample was recollected because samples were broken during shipment. 

g:/proj/t020/landdisp/rpt/table/Sisamp2.xls 
II :01 AM 1112/98 
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Sample Elevation Comments 
(ft amsl) 

546.86- 544.86 
542.86- 540.86 

553.21-551.21 Soil boring located between MW-30S 
545.21-543.21 and MW-300 

531.36- 529.36 
527.36- 525.36 

Samples were not collected since 
soil was not present. 

Samples were not collected since 
soil was not present. 

543.46- 541.46 

533.84- 531.84 Soil boring located between MW-34S 

533.84- 531.84 and MW-340 

530.12- 528.12 

525.34- 523.34 Soil boring located 5 ft S of MW-36. 
525.34- 523.34 
520.34 - 518.34 
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TABLE3-4 Page I of I 
Results of Field Analyses for Groundwater Samples Collected in August 1997 

Location Sample ID Date 

Collected 

MW-21 970818-LD-23-GW0021 8/18/97 
MW-22 9708!8-LD-23-GW0022 8/18/97 
MW-23 9708!8-LD-23-GW0023 8118/97 
MW-24 9708!8-LD-23-GW0024 8/18/97 
-~--· ------ --~--·--------------------~-------
MW-250 
MW-25S 
MW-26 
MW-27 
MW-28 
MW-29 
MW-300 
MW-30S 
MW-31 
MW-32 
MW-33 
MW-34S 
MW-340 
MW-35 
MW-36 
MW-37 

std units 
oc 
umhos/cm 
mg/L 
NTU 

9708!9-LD-23-GW0025D 
970819-LD-23-GW0025S 
970821-LD-38-GW0026 
970819-LD-38-GW0027 
9708!9-LD-38-GW0028 
9708!9-LD-38-GW0029 
970821-LD-38-GW0030D 
970821-LD-38-GW0030S 
970821-LD-39-GW0031 
970821-LD-39-GW0032 
970820-LD-39-GW0033 
970820-LD-39-GW0034S 
970821-LD-39-GW0034D 
970821-LD-39-GW0035 
970821-LD-39-GW0036 
970821-LD-38-GW0037 

Standard Units 
Degrees Centigrade 
Micromhos per centimeter 
Milligrams per liter 
Nephlemetric Turbidity Units 

g:/proj/tf320/landdisp/rpt/table/Ldgwtld2.xls 
10:59 AM 1/12/98 

8/19/97 
8/19/97 
8/21/97 
8/19/97 
8/19/97 
8/19/97 
8/21/97 
8/21/97 
8/21/97 
8/21/97 
8/20/97 
8/20/97 
8/21/97 
8/21/97 
8/21/97 
8/21/97 

Land Disposal Areas RFI 
Sloss Industries Corporation 

pH Temperature Conductivity 

(std units) ("C) (umbos/em) 

7.30 25 1,320 
6.86 21 530 
5.78 23 170 
5.91 21 290 
10.42 24 1,000 
7.44 22 780 
7.83 20 2,850 
6.56 20 840 
7.23 23' 610 

-:.-· .: 
7.34 . 24 630 
7.08 21 550 
6.64 22 510 
6.64 23 430 
6.63 24 450 
6.40 22 1,140 
6.55 21 1,490 

-------· 
8.47 23 1,160 
7.47 22 1,690 
9.16 22 1,010 
6.97 26 510 

Dissolved Oxygen Turbidity Appearance 

(mg/L) (NTU) 

7.1 28.9 sl turbid 
2.4 10.10 Clear 
2.4 27 Sl turbid 
2.3 >200 Turbid 

-------·--~- -- --- ---
2.1 >200 Clear 
1.5 2.5 Clear 
1.3 >200 Sheen 
1.8 1.97 Clear 

·-·------------- --- - ---------

1.9 5.1 Clear 
1.1 3.6 Clear 
2.1 6.2 Clear 
4.4 I 0.1 Clear 

-------· 
1.9 136.4 Sl turbid 
3.7 9.2 Clear 
2.8 0.8 Clear 
1.3 8.85 Clear 
----~---- -- ------------------ .. 

2.2 >200 Sl turbid 
6.0 5.7 Clear 
1.2 2.4 Clear 
1.5 4.7 Clear 
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CHEMICAL 

TABLE4-1 
Summary of Site Background Soil Concentration Ranges 

and USEP A Risk Based Concentrations 
Land Disposal Areas RFI 

Sloss Industries Corporation 

BACKGROUND USEPARBC 

CONCENTRATION SOIL INGESTION-

RANGE RESIDENTIAL 11 

Y2Iatil!: Q[eani~: ~~~mll!!I!D!I~ (y2.1k~;:); 
Acetone ND 7,800,000 

Toluene 1.0-7.4 16,000,000 

S~:mi~!!laiil~: Q[J;:ani~: ~!!Wll!!!!D!I~ (yl!'/kl:); 

* Acenaphthene ND 4,700,000 

* Acenaphthylene ND NS 

* Anthracene ND 23,000,000 

* Benzo(a)anthracene 33 870 

* Benzo(a)pyrene 40 87 

* Benzo(b )fluoranthene 65-66 870 

* Benzo(g,h,i)perylene ND NS 

* Benzo(k)fluoranthene ND 8,700 

* Chrysene 43 87,000 

* Dibenzo( a,h )anthracene ND 87 

* Fluoranthene 58-61 3,100,000 

* Fluorene ND 3,100,000 

* Indeno(1 ,2,3-cd)pyrene ND 870 

* Phenanthrene 30 NS 

* Naphthalene 44-48 1,600,000 

* Pyrene 52 2,300,000 

M!:tals (mefkl:); 
Antimony, Total ND 31 
Arsenic, Total 1.9-21 0.4321 

Barium, Total 14-200 5,500 
Beryllium, Total 0.44-2.6 160 
Cadmium, Total ND 39 
Chromium, Total 8.6-46 23031 

Copper, Total 5.0-32 3,100 
Lead, Total 5.0-23 400 

Mercury, Total 0.034-0.15 7.8 41 

Nickel, Total 4.7-47 1,600 
Silver, Total ND 390 
Zinc, Total 8.6-71 23,000 

Cyanide, Total (mglkg): ND 1,600 

ND- Not Detected. This constituent was not detected in site background soil samples. 
NS -No Standard. 
1/ Source: EPA Region III Risk-Based Concentrations (RBCs), Aprill3, 2000 
2/ RBC for arsenic as a carcinogen RBC. 
3/ Chromium VI RBC. 
4/ RBC for methylmercury. 
* Polycyclic aromatic hydrocarbon (PAH). 

Page I of I 

USEPARBC 
SOIL INGESTION-

INDUSTRIAL 11 

200,000,000 
410,000,000 

120,000,000 
NS 

610,000,000 
7,800 
780 

7,800 
NS 

78,000 
780,000 

780 
82,000,000 
82,000,000 

7,800 
NS 

41,000,000 
61,000,000 

820 
3.821 

140,000 
4100 
1,000 

6100 31 

82,000 
NS 

200 41 

41,000 
10,000 

610,000 

41,000 
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TABLE4-2 
Summary of In-Situ Permeability Testing for Land Disposal Area SWMUs 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Well 

SWMU23 

MW-21 

MW-22 

MW-23 

MW·24 

MW-25S 

MW-250 

Minimum 
Maximum 

K (em/sec) 

Slug In 

2 E-05 

3 E-03 

9 E-05 

5 E-05 

2 E-04 

I E-05 

I E-05 

3 E-03 

K(crnlsec) 

Slug Out 

3 E-05 

2 E-03 

6 E-05 

2 E-05 

I E-04 

6 E-06 

6 E-06 

2 E-03 

IN THE VICINITY OF SWMU 24 
P-2 8E-04 4E-04 

P-3 2 E-03 I E-03 

P-4 I E-06 4 E-08 

MW-5 I E-03 9 E-03 

MW-36 I E-03 I E-03 

Minimum I E-06 4E-08 

Maximum 2 E-03 9 E-03 

SWMU 38 and 39 

MW-27 

MW-28 

MW-29 

MW·30S 

MW-30D 

MW-31 

MW-32 

MW-33 

MW-33DUP 

MW-34S 

MW-34D 

MW-35 

MW-36 

MW-37 

Minimwn 
Maximum 

Footnotes: 

7E-03 6 E-03 

I E-03 I E-03 

7 E-02 7E-02 

I E-02 I E-02 

5 E-04 6 E-04 

2 E-04 I E-04 

2 E-04 2 E-04 

2 E-04 2 E-04 

I E-04 I E-03 

2 E-03 2 E-03 

I E-07 2 E..07 

I E-07 4E-08 

I E-03 I E-03 

2 E-03 2 E-03 

I E-07 4E-08 

7E-02 7E-02 

em/sec • Centimeters per second. 

ftlft • Feet per feet 

ftlmin - Feet per minute. 

ft/year -Feet per year. 

K • Hydraulic perrneabity. 

i - Hydraulic gradient. 

i (ft!ll) 

0.100 

0.100 

0.100 

0.100 

0.100 

0.100 

0.025 

0.025 

0.025 

0.025• 

O.Q25 

0.025 

0,()25 

o.ois 
o.oi5 
0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

O.Q25 

0.025 

0.025 

0.025 

n- Porosity (void volume I total volume). 

v - Velocity = K i In. 

G:IPROJITF320\LDISPIRP1\TABLES\Klda 

n 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.01 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.01 

O.QI 

0.20 

0.20 

v (ftlmin) 

Slug In 

2 E-05 

3 E-03 

9 E-05 

5 E-05 

2 E-04 

I E-05 

2 E-04 

4 E-04 

6 E-06 

3 E-04 

3 E-04 

2 E-03 

3 E-04 

2 E-02 

2 E-03 

I E-04 

4 E-05 

5 E-05 

5 E-05 

3 E-05 

4 E-04 

5 E-07 

5 E-07 

3 E-04 

6 E-04 

ARCADIS GERAGHTY&MILLER 

v (ftlmin) 

Slug Out 

3 E-05 

2 E-03 

6 E-05 

2 E-05 

I E-04 

6 E-06 

I E-04 

3 E-04 

2 E-07 

2 E-03 

4 E-04 

2 E-03 

3 E-04 

2 E-02 

2 E-03 

I E-04 

3 E-05 

4 E-05 

5 E-05 

3 E-04 

4E-04 

I E-06 

2 E-07 

4 E-04 

5 E-04 

v (ftlyear) 

Slug In 

10 

1000 

50 

20 

100 

8 

8 

1000 

100 

200 

3 

200 

200 

3 

200 

900 

100 

9000 

1000 

60 

20 

30 

30 

20 

200 

0.3 

0.3 

200 

300 

0.3 

9000 

Page I of I 

v (ftlyear) 

Slug Out 

10 

1000 

30 

10 

70 

3 

3 

1000 

60 

200 

0.1 

1000 

200 

0.1 

1000 

800 

100 

9000 

1000 

80 

20 

20 

20 

200 

200 

0.6 

0.1 

200 

300 

0.1 

9000 
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TABLE 4-3 
Summary of Total Constituents Detected in Sludge 

Samples Collected at SWMU 23 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE lD 
970619-LD-23 970619-LD- 970619-LD- 970619-LD-

SM0001 23-SM9001 23-SM0002 23-SM0003 
LABID 84273-11 84273-17 84273-14 84273-15 
SAMPLE DATE 6/19/97 6/19/97 6/19/97 6/19/97 

Volatile Organic Com[!ounds (ug/kg): 
2-Butanone (MEK) 530 <1500 <2300 250 
Acetone 1200 <1500 <2300 670 
Ethy I benzene <28 <150 <230 <24 
Toluene <28 <150 5100 200 
Xylenes 96 <150' 650 <24 

Semivolatile Organic Com[!ounds {ug/kg): 
Acenaphthylene 2000 4200 11000 8100 
Anthracene <1800 <1900 3800 <1600 
Benzo( a)anthracene 7800 15000 27000 45000 
Benzo(a)pyrene 7200 12000 31000 47000 
Benzo(b )fluoranthene 6100 11000 30000 57000 
----~----··----------~-- -- -- -- -· ·-------~-------------------~---~-~--
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,h )anthracene 
Fluoranthene 
Fluorene 
1ndeno( I ,2,3 -cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
4-methylphenol (p-cresol) 
Total PAHs 

g:/proj/t020/landdisp/rptftable/23smsum2.xls 
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7200 
6100 
6100 

<1800 
7200 

<1800 
6700 
<1800 
2600 
7200 
2700 

66200 

8200 24000 40000 
5000 21000 27000 
10000 16000 39000 
<1900 3200 <1600 
10000 25000 24000 
<1900 5400 <1600 
8200 21000 39000 

<1900 <3000 <1600 
3500 14000 <1600 
14000 19000 31000 
2800 <3000 3000 

101100 251400 357100 

Page 1 of2 

970619-LD-23 
SM0004 

84273-16 
6/19/97 

<1500 
<1500 

220 
520 
900 

2700 
<1900 
5300 
6500 
3800 
5000 
5300 
3700 

<1900 
5700 

<1900 
5500 
4100 
4400 
3600 

10000 
55600 
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TABLE4-3 
Summary of Total Constituents Detected in Sludge 

Samples Collected at SWMU 23 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Page 2 of2 

SAMPLE ID 

LAB lD 
SAMPLE DATE 

970619-LD-23 970619-LD- 970619-LD- 970619-LD- 970619-LD-23 

Metals (mg/kg}: 
Arsenic, Total 
Barium, Total 
Chromium, Total 
Copper, Total 
Lead, Total 
Mercury, Total 
Nickel, Total 
Selenium, Total 
Silver, Total 
Zinc, Total 

Cyanide, Total (mg/kg) 

Percent Solids(%) 

SMOOOI 
84273-11 
6/19/97 

II 1 
160 
65 
32 
18 

<1.396 
68 
45 

<5.6 
140 1 

20.3 1 

18 

23-SM9001 23-SM0002 23-SM0003 
84273-17 
6/19/97 

6.3 1 
130 
64 

31 
18 
1.9 
68 
50 

<5.7 
120 1 

16.1 1 

18 

84273-14 
6119/97 

11.5 1 
450 
130 
110 
51 
8.6 
140 
150 
8 

300 1 

<1.8 R 

12 

84273-15 
6/19/97 

42 1 
390 
190 
240 
50 
7.7 
270 
117 
5.7 

280 1 

136 1 

21 

NOTE: Sludge sample 970619-LD-23-SM900 I is the duplicate of 970619-LD-23-SMOOO I. 
1 - Positive results have been classified as qualitative during data validation. 
U1 - Analyte was not detected at or above the indicated concentration and 

has been classified as qualitative. 
R - Data classified as unusable. 
ug!kg - Micrograms J:ler kilogram. 
mg!kg - Milligrams per kilogram. 

g:/proj/tf320/landdisp/rptltable/23smsum2.xls 
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SM0004 
84273-16 
6119/97 

<6 U1 
250 
130 
87 
35 
7.2 
200 
62 
<6 

220 1 

4 1 

17 
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TABLE 4-4 
Summary of TCLP Constituents Detected in Sludge 

Samples Collected at SWMU 23 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE ID 
RCRA 970619-LD- 970619-LD- 970619-LD- 970619-LD-

TC Level 23-SM0001 23-SM9001 23-SM0002 23-SM0003 
LAB ID 84273-11 84273-17 84273-14 84273-15 
SAMPLE DATE 6119/97 6119/97 6119/97 6119/97 

TCLP-Volatile Organic Compounds (mg/L): ND NA ND ND 

ND NA ND ND 

TCLP-Organoch1orine Pesticides (mg/L}: ND NA ND ND 
;.;.·· 

TCLP-Chlorinated Herbicides (mg/L): ND NA 'ND ND 

TCLP-Metals (mg/L}: 
Barium 100 12 NA 18 7.6 
Chromium 5 <0.03 NA 0.18 <0.01 

Not Analyzed. NA 
NO 
mg/L 

Not detected. Analytes in this group were all below their respective detection limits. 
Milligrams per liter. 

g:/proj/tf320/landdisp/rptltable/23smtclp.xls 
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970619-LD-23 
SM0004 

84273-16 
6119/97 

ND 

ND 

ND 

NO 

3.5 
0.12 
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TABLE4-5 Page I of2 
Summary of Constituents Detected in Subsurface 

Soil Samples Collected at SWMU 23 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLEID 
USEPARBC 970806-LD-23- 970806-LD-23- 970806-LD-23- 970806-LD-23- 970806-LD-23-

SL0021(14-16) SL0021(20-22) SL9021 SL0022(0-2) SL0023(12-14) 

LABID Soil Ingestion- 85785-6 85785-5 85785-7 85785-2 85785-3 

SAMPLE DATE Residential 11 8/6/97 8/6/97 8/6/97 8/6/97 8/6/97 

YDiutilc Or~:aoif: Camuauods (u&lk~)· 
Acetone 7,800,000 <72 <75 <77 <57 <60 

Semjyolatjle Organic Compounds Cug/kg)· ND ND ND ND ND 

M~tal5 (mefke)· 
Arsenic, Total 0.43 21 3.6 J I 2.2 J I 2 J I 4.6 I 2.9 I 
Barium, Total 5,500 39 J 82 63 J 25 14 
Beryllium, Total 160 <0.7 UJ <0.7 <0.8 UJ <0.6 <0.6 
Cadmium, Total 39 <0.7 UJ <0.7 UJ <0.8 UJ <0.6 UJ <0.6 UJ 
Chromium, Total 230 31 <1.4 UJ 9.3 15 UJ II <1.2 
Copper, Total 3,100 <2.9 UJ <3 <3.1 UJ <2.3 <2.4 
Lead, Total 400 <3.6 <3.7 <3.9 13 <3 
Nickel, Total 1,600 <2.9 UJ 28 23 UJ <2.3 <2.4 
Zinc, Total 23,000 41 63 54 41 32 

Cyanide, Total (mglkg): 1600 0.43 0.34 0.46 <0.2 0.31 

Percent Solids ("'o) NS 69 67 65 88 84 

Footnotes on Page 2 
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TABLE 4-5 
Summary of Constituents Detected in Subsurface 

Soil Samples Collected at SWMU 23 in August 1997 

SAMPLEID 
USEPARBC 

LABID Soil Ingestion-

SAMPLE DATE Residential 11 

Yalatili: Qa=auh: Cam&uuaods bu:l.kiUi 
Acetone 7,800,000 

Semjyolatjle Omanjc Compounds (ug/k(l: 

M'tals (melkl:l· 
Arsenic, Total 0.43 21 

Barium, Total 5,500 
Beryllium, Total 160 
Cadmium, Total 39 
Chromium, Total 230 31 

Copper, Total 3,100 

Lead, Total 400 
Nickel, Total 1,600 
Zinc, Total 23,000 

Cyanide, Total (mglkg): 1600 

Percent Solids(%) NS 

Land Disposal Areas RFI 
Sloss Industries Corporation 

970806-LD-23- 970805-LD-23- 970805-LD-23- 970805-LD-23-

SL0023(24-26) SL0024(7-9) SL0024( 14-16) SL0025(19-21) 

85785-4 85657-17 85657-19 85657-16 

8/6/97 8/5/97 8/5/97 8/5/97 

<61 <61 <72 110 

ND ND ND ND 

6.3 I 13 I 30 I 3.8 
76 43 53 180 

<0.6 <0.6 0.7 <0.6 
<0.6 UJ 2.5 2.4 <0.6 

<1.2 7 19 15 
<2.5 5 22 <2.5 

10 4.4 19 <3.2 
8.8 45 66 18 

70 83 430 47 

<0.3 <0.3 <0.3 <0.3 

82 82 70 78 

NOTE: Sample 970806-LD-23-SL9021 is the duplicate of970806-LD-23-SL0021 (20-22) 

Explanation: 
J 

UJ 

ND 

Positive results have been classified as qualitative during 
data validation. 
Analyte was not detected at or above the indicated 
concentration and has been classified as qualitative. 
Not detected. Analytes in this group were all below their 
respective detection limits. 

ug!kg Micrograms per kilogram. 
mg/kg Milligrams per kilogram. 

,..--.....::=:.:...---, Concentration exceeds Residential RBC 

II 

2/ 
3/ 

Source: USEPA Region III Risk Based Concentrations (RBC), 
April 13, 2000. 
RBC for Arsenic as a carcinogen. 
RBC for Chromium VI. 

Page 2 of2 
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TABLE4-6 
Summary of Constituents Detected in Groundwater 

Samples Collected at SWMU 23 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE ID USEPA 970818-LD- 970818-LD- 970818-LD- 970818-LD-
MCL 23-GW0021 23-GW0022 23-GW0023 23-GW0024 

LABID 86126-2 86126-1 86126-3 86126-4 
SAMPLE DATE 35660 35660 35660 35660 

Y!!latil!: Qrgani!: C!!WI!!!lln!ls(l!glL) 

Acetone 610 I/ <50 110 <50 <50 

Semiv!!Iatile Qrganic C!!WI!!!lln!ls(yglLl ND ND ND ND 

Mdals (mglL); 
Barium, Total 2 0.14 0.05 0.09 0.07 
Chromium, Total 0.1 0.02 <0.01 0.01 O.ol 
Copper, Total 1.3 <0.02 <0.02 <0.02 <0.02 
Nickel, Total 0.1 O.o2 <0.02 <0.02 0.02 
Zinc, Total 5 <0.02 0.05 0.11 0.09 

Cyanide, Total (mg!L): 0.2 0.05 <0.02 <0.02 <0.02 

ND = Not Detected 
11 USEPA Region III Risk Based Concentration (RBC) for tap water, Aprill3, 2000. 

g:/proj/tf320/landdisp/revrpt/revtable/rev23GWSUM.XLS 
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970819-LD- 970819-LD-23 970819-LD-

23-GW0025D GW9025D 23-GW0025S 

86126-7 86126-12 86126-11 
35661 35661 35661 

<50 <50 <50 

ND ND ND 

0.28 0.29 0.1 
0.03 0.03 <0.01 
0.02 O.o2 O.o2 
0.04 0.04 <0.02 
0.09 0.11 0.06 

<0.02 <0.02 <0.02 

ARCADIS Geraghty & Miller 



TABLE 4-7 
Summary of Total Constituents Detected in Sludge 

Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE lD 
970619-LD- 970619-LD- 970619-LD- 970619-LD-
24-SMOOOI 24-SM9001 24-SM0002 24-SM0003 

LAB lD 84273-6 84273-10 84273-7 84273-8 
SAMPLE DATE 6/19/97 6/19/97 6/19/97 6/19/97 

Volatile Organic Compounds (ug/kg): ND ND ND ND 

Semivolatie Organic Compounds (ug/kg): ND ND ND ND 

Metals (mglkg): 
Antimony, Total 17 ~r .~ 17 I? 18 
Arsenic, Total 18 J 17 J IS J IS J 
Barium, Total 200 190 240 240 
Beryllium, Total 2.4 2.6 2.4 3.1 
Cadmium, Total 8.7 9 7.9 8.2 
Chromium, Total 120 110 180 160 
Copper, Total II 0 II 0 8S 87 
Lead, Total 310 330 240 1703 
Nickel, Total 36 36 43 42 
Silver, Total 4.3 4.8 2.9 2.8 
Zinc, Total 3100 J 3000 J 2900 J 2300 J 

Cyanide, Total (mg/kg): 3.8 J 3.1 J 3.2 J 2.4 J 

Percent Solids(%) 83 84 8S 86 

J - Positive results have been classified as qualitative during data validation. 
ND - Not detected. Analytes in this group were all below their respective detection limits. 
uglkg - Micrograms per kilogram. 
mglkg - Milligrams per kilogram. 
NOTE: Sludge sample 970619-LD-24-SM900 I is the duplicate of 970619-LD-24-SMOOO I 

g:/proj/tf320/landdisp/rpt/table/24smsum2.xls 
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970619-LD-
24-SM0004 

84273-9 
6/19/97 

ND 

ND 

IS 
IS J 
220 
2.6 
II 
so 
130 
S30 
33 
6.1 

4SOO J 

4.7 J 

82 
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TABLE 4-8 
Summary ofTCLP Constituents Detected in Sludge 

Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE ID 
RCRA 970619-LD- 970619-LD- 970619-LD-

TC Level 24-SMOOOl 24-SM9001 24-SM0002 
LAB ID 84273-6 84273-10 84273-7 
SAMPLE DATE 6/19/97 6/19/97 6/19/97 

TCLP-Volatile Organic Compounds (mg!L): ND ND ND 

NO NO NO 

TCLP-Organochlorine Pesticides (mg/L): NO NO ND 

TCLP-Chlorinated Herbicides (mg/L): ND ND ND 

TCLP-Metals (mg!L}: 
Barium 100 0.9 0.8 
Cadmium 0.03 0.03 0.01 

NOTE: Sludge sample 970619-LD-24-SM9001 is the duplicate of970619-LD-24-SMOOOI. 
NO - Not detected. Analytes in this group were all below their respective detection limits. 
mg!L - Milligrams per liter. 

g:/proj/tf3201landdisp/rpt/table/24smtclp.xls 
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970619-LD- 970619-LD-
24-SM0003 24-SM0004 

84273-8 84273-9 
6119/97 6119/97 

NO ND 

NO ND 

NO NO 

ND ND 

0.6 1.2 
<0.01 0.06 

ARCADIS GERAGHTY&MILLER 



USEPARBC 
SAMPLEID Soil Ingestion-

LABID Residential 11 

SAMPLE DATE 

Y!!llltih: Qrg11oi~: l:!!m!!liDib (llglkgl: 
Acetone 7,800,000 

Ss:miY!!IIItill: Qrg11ni~: C!!mi!!!IID!b (!lg/kg}: 
Acenaphthene 4,700,000 
Acenaphthy lene NS 
Anthracene 23,000,000 
Benzo(a)anthracene 870 
Benzo(a)pyrene 87 
Benzo(b )fluoranthene 870 
Benzo(g,h,i)perylene NS 
Benzo(k)fluoranthene 8,700 
Chrysene 87,000 
Dibenzo( a,h )anthracene 87 
Fluoranthene 3,100,000 
Fluorene 3,100,000 
Indeno(1 ,2,3-cd)pyrene 870 
Naphthalene 1,600,000 
Phenanthrene NS 
Pyrene 2,300,000 

TABLE4-9 
Summary of Consituents Detected In Surficial 

Soil Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

970618-LD- 970617-LD- 970617-LD- 970617-LD- 970617-LD-
24-SL0002 24-SL0003 24-SL0004 24-SLOOOS 24-SL0006 

84221-12 84221-13 84221-14 84221-15 84221-16 
6/18/97 6/17/97 6117/97 6/17/97 6/17/97 

<70 <57 <68 <65 <60 

<460 <380 <450 <430 <400 
<460 580 <450 <430 <400 
<460 410 <450 <430 <400 
<460 2050 <450 640 <400 
<460 1400 <450 I 480 I <400 
<460 1500 <450 <430 <400 
<460 1500 <450 <430 <400 
<460 980 <450 500 <400 
<460 1400 <450 470 <400 
<460 <380 <450 <430 <400 
<460 2200 <450 690 <400 
<460 <380 <450 <430 <400 
<460 I 1300 I <450 <430 <400 
<460 <380 <450 <430 <400 
<460 1200 <450 <430 <400 
<460 1600 <450 460 <400 

Footnotes on Page 4 
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970617-LD- 970617-LD- 970618-LD-
24-SL9001 24-SL0007 24-SL0008 

84221-11 84221-19 84221-20 
6/17/97 6/17/97 6/18/97 

<61 <93 <66 

<400 <610 <430 
<400 780 <430 
<400 <610 <430 
<400 590 <430 
<400 I 700 I <430 
<400 I 980 I <430 
<400 1600 <430 
<400 780 <430 
<400 <610 <430 
<400 <610 <430 
<400 <610 <430 
<400 <610 <430 
<400 I 1500 I <430 
<400 <610 <430 
<400 <610 <430 
<400 <610 <430 

ARCADIS Geraghty & Miller 



TABLE 4-9 
Summary ofConsituents Detected in Surficial 

Soil Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

USEPARBC 970618-LD- 970617-LD- 970617-LD- 970617-LD-
SAMPLEID Soil Ingestion- 24-SL0002 24-SL0003 24-SL0004 24-SL0005 

LABID Residential 11 84221-12 84221-13 84221-14 84221-15 
SAMPLE DATE 6/18/97 6/17/97 6/17/97 6/17/97 
M~:tBI~ (mglkg); 
Antimony, Total 31 <7 UJ <5.8 UJ <6.7 UJ 13 J 

Arsenic, Total 0.43 21 5.5 J I 9.1 J I 9.9 J I 12.8 J 
Barium, Total 5,500 34 43 44 180 
Beryllium, Total 160 <0.7 <0.58 <0.67 2.1 
Cadmium, Total 39 <0.7 0.83 <0.67 10 

Chromium, Total 230 31 20 11 22 120 
Copper, Total 3,100 14 13 19 92 
Lead, Total 400 <3.5 20 36 300 
Mercury, Total 7.8 <0.35 <0.29 <0.34 <0.32 
Nickel, Total 1,600 6.3 5.9 8.3 39 
Silver, Total 390 <1.4 <1.2 <1.3 2.9 
Zinc, Total 23,000 25 84 240 2200 

Cyanide, Total (mg/kg) 1,600 <0.3 1.3J 2.2 4.1 J 

Percent Solids(%) NS 71 87 75 78 

Footnotes on Page 4 
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970617-LD-
24-SL0006 

84221-16 
6/17/97 

<6 UJ 

I 8.1 J 
23 

<0.6 
<0.6 

17 
10 
19 

<0.3 
4.6 
<1.2 
110 

0.9 J 

84 

Page 2 of4 

970617-LD- 970617-LD- 970618-LD-
24-SL9001 24-SL0007 24-SL0008 

84221-11 84221-19 84221-20 
6/17/97 6/17/97 6/18/97 

<6.1 UJ <9.4 UJ <6.6 UJ 

I 7.5 J l 21 J I 9 J I 
36 93 46 

<0.61 <0.94 <0.66 
<0.61 2 1.2 

18 25 10 
4.4 29 21 
19 76 49 

<0.3 0.51 <0.33 
5 24 12 

<1.2 <1.9 <1.3 
97 610 460 

0.7 J 2.8 J 0.8 J 

83 55 76 

ARCADIS Geraghty & Miller 



TABLE4-9 
Summary of Consltuents Detected in Surficial 

Soil Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Page 3 of4 

USEPARBC 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD-

SAMPLEID Soil Ingestion- 24-SL0009 24-SL0010 

LABID Residential 11 84221-21 84221-22 
SAMPLE DATE 6/18/97 6/18/97 

Yola1ih: Qrgaoi~: C!!m!!IID!b (ll&lk!U: 
Acetone 7,800,000 <68 <68 

S~:mh:ola1il~: Qrgaoi~: C!!Wil!!IID!I5 (ll2lk2): 
Acenaphthene 4,700,000 <440 <450 
Acenaphthylene NS <440 <450 
Anthracene 23,000,000 <440 <450 
Benzo(a)anthracene 870 <440 <450 
Benzo(a)pyrene 87 <440 <450 
Benzo(b )fluoranthene 870 <440 <450 
Benzo(g,h,i)perylene NS <440 <450 
Benzo(k)fluoranthene 8,700 <440 <450 
Chrysene 87,000 <440 <450 
Dibenzo( a,h)anthracene 87 <440 <450 
Fluoranthene 3,100,000 <440 <450 
Fluorene 3,100,000 <440 <450 
Indeno( 1 ,2,3-cd)pyrene 870 <440 <450 
Naphthalene 1,600,000 <440 <450 
Phenanthrene NS <440 <450 
Pyrene 2,300,000 <440 <450 

Footnotes on Page 4 
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24-SLOOll 

84221-23 
6/18/97 

<63 

<420 
568 
730 

3500 
2100 
2000 
2000 
1800 
2100 
<420 
3200 
490 

I 1800 I 
490 
1700 
3100 

24-SL0012 24-SLOOB 24-SL0014 24-SL0015 24-SL0016 

84221-24 84221-25 84221-26 84221-27 84221-28 

6/18/97 6/18/97 6/18/97 6/18/97 6/18/97 

150 <68 <75 <62 <68 

<410 <450 <4900 <410 460 

<410 <450 9400 <410 1400 

<410 <450 10000 <410 1000 

760 <450 63000 790 5900 

660 I <450 36000 430 3400 
540 <450 33000 <410 3600 
720 <450 22000 <410 3900 

660 <450 I 16000 I <410 1500 
560 <450 39000 530 3200 

<410 <450 <4900 <410 570 

860 <450 46000 1100 3500 

<410 <450 <4900 <410 1200 
650 <450 I 22000 I <410 I 3600 I 

<410 <450 6300 <410 680 
<410 <450 14000 500 2600 
590 <450 55000 790 5200 

ARCADIS Geraghty & Miller 



TABLE4-9 Page4 of4 
Summary of Consituents Detected in Surficial 

Soil Samples Collected at SWMU 24 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

USEPARBC 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD- 970618-LD-
SAMPLEID Soil Ingestion- 24-SL0009 24-SLOOIO 24-SLOOll 24-SL0012 24-SL0013 24-SL0014 24-SL0015 24-SL0016 

LABID Residential 11 84221-21 84221-22 84221-23 84221-24 84221-25 84221-26 84221-27 84221-28 
SAMPLE DATE 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97 
Mdal5 (m~::lkg); 
Antimony, Total 31 <6.7 UJ <6.8 UJ <6.3 UJ <6.2 UJ <6.8 UJ <7.5 UJ <6.2 UJ 7.4 J 

Arsenic, Total 0.43 21 9.1 J I 16.4 J I 9.9 J I 13.5 J I 7.1 J I 19 J I 7.7 J I 13.7 J I 
Barium, Total 5,500 28 100 160 99 81 140 65 190 
Beryllium, Total 160 <0.67 <0.68 1.4 1.2 1.2 <0.7 <0.62 1.7 
Cadmium, Total 39 <0.67 2.3 2 1.3 <0.68 4.2 <0.62 7.3 

Chromium, Total 230 31 8.1 162 25 15 11 22 12 47 
Copper, Total 3,100 12 41 39 30 15 68 14 79 
Lead, Total 400 13 120 97 56 13 190 21 260 
Mercury, Total 7.8 <0.36 0.35 <0.32 <0.31 <0.34 0.52 <0.31 0.63 
Nickel, Total 1,600 15 23 17 45 18 26 12 30 
Silver, Total 390 <1.3 1.6 <1.3 <1.2 <1.4 2 <1.2 3.2 
Zinc, Total 23,000 120 780 740 470 68 1500 160 1900 

Cyanide, Total (mg/kg) 1,600 0.8 J 1.7 J 0.7 1.2 4.3 5.6 2 

Percent Solids(%) NS 75 74 79 82 73 67 81 75 

J = Positive results have been classified as qualitative during data validation. 
UJ = Analyte was not detected at or above the indicated concentration and has been classified as qualitative. 
11 Source: USEPA Region III Risk-Based Conhcentrations (RBC), April 13,2000. 
21 RBC for Arsenic as a carcinogen. 
31 RBC for Chromium VI. 

I Concentration exceeds Residential RBC. 

g:/proj/tf320/landdisp/revrpt/revtable/rev24SLSUM.XLS 
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TABLE 4-10 
Summary of Total Constituents Detected in Sludge 

Samples Collected at SWMU 39 in June 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLE ID 
970616-LD- 970616-LD- 970616-LD- 970619-LD- 970619-LD-
39-SM0002 39-SM0003 39-SM9001 39-SM0005 39-SM0006 

LAB lD 84221-5 
SAMPLE DATE 6/16/97 

Volatile Organic Compounds (ug/kg): ND 

Semivolatile Organic Compounds (ug/kg): 
Benzo(k)fluoranthene <400 

Metals (mg/kg): 
Antimony, Total 12 J 
Arsenic, Total 7.6 J 
Barium, Total 260 
Beryllium, Total 1.6 
Cadmium, Total II 
Copper, Total 160 
Lead, Total 320 
Nickel, Total 25 
Silver, Total 4.6 
Zinc, Total 3100 

Cyanide, Total (mg/kg): 3.2 j 

Percent Solids(%) 84 

84221-6 
6/16/97 

ND 

<380 

13 
7 J 
230 
2.1 

8.3 
110 
220 
20 
3.4 

2900 J 

4.7 j 

89 

84221-3 

6/16/97 

ND 

<370 

12 J 
7.6 J 
220 
2.3 
12 

120 
220 
20 
3 

2800 

4.8 j 

90 

NOTE: Sample 970616-I.p-39-SM9001 is the duplicate of970616-LD-39-SM0003. 
J - Positive results have been classified as qualitative during data validation. 
R - Data classified as unusable. 

84273-4 
6/19/97 

ND 

<410 

15 
8.8 J 
200 
<0.6 

6.5 
<2.5 
30 
12 

<1.2 
600 J 

8.3 J 

82 

ND - Not detected. Analytes in this group were all below their respective detection limits. 
uglkg - Micrograms per kilogram. 
mg/kg - Milligrams per kilogram. 

g:/proj/tf320/landdisp/rpt/table/39smsum.xls 
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84273-5 
6/19/97 

ND 

630 

11 
3.8 J 

85 
<0.6 

5 
7.2 
320 
9.6 

<1.3 
1400 J 

<0.2 R 

79 
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TABLE4-11 
Summary ofTCLP Constituents Detected in Sludge 

Samples Collected at SWMU 39 in June 1997 
Land Disposal Areas 

Sloss Industries Corporation 

SAMPLE 1D 
RCRA 970616-LD- 970616-LD- 970616-LD-

TC Level 39-SM0002 39-SM0003 39-SM9001 
LAB ID 84221-5 84221-6 84221-3 
SAMPLE DATE 6/16/97 6/16/97 6/16/97 

TCLP-Vo1atile Organic Compounds (mg!L): ND ND NA 

TCLP-Semivo1atie Organic Compounds (mg/L): ND ND NA 

TCLP-Organoch1orine Pesticides (mg/L): ND ND NA 

TCLP-Ch1orinated Herbicides (mg/L): ND ND NA 

TCLP-Meta1s{mg/L): 
Barium 100 2.8 0.91 NA 
Cadmium I 0.036 <0.023 NA 

ND - Not detected. Analytes in this group were all below their respective detection limits. 
mg/L - Milligrams per liter. 
NA - Not analyzed. 

g:/proj/tf320/landdisp/rptltbl/39smtclp.xls 
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970619-LD- 970619-LD-
39-SMOOOS 39-SM0006 

84273-4 84273-5 
6/19/97 6/19/97 

ND ND 

ND ND 

ND ND 

ND ND 

1.3 <0.3 
<0.01 <0.01 
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TABLE4-12 
Summary of Constituents Detected in Subsurface Soil Samples 

SAMPLEID USEPARBC 970804-LD-38-
Soil Ingestion- SL0026(10-12) 

LABID Residential11 85657-5 
SAMPLE DATE 8/4/97 

Ylllotil~ Qrganit C!!WI!!!UDdi (uelkel; 
Toluene 16,000,000 <7 

SemiYI!latile Qrganic Coml!unds fug[k~;:l; NO 

M~tal1 (ml:ll!gl; 
Antimony, Total 31 <6.7 

Arsenic, Total 0.43 21 
3.3 J I 

Barium, Total 5,500 110 
Beryllium, Total 160 1.9 

Chromium, Total 23031 9.3 
Copper, Total 3,100 6.5 
Lead, Total 400 6.4 
Nickel, Total 1,600 32 
Silver, Total 390 <1.3 UJ 
Zinc, Total 23,000 76 

Cyanide, Total (mg/kg): 1,600 <0.3 

Percent Solids(%) NS 76 

Footnotes on Page 3 
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Collected at SWMUs 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU38 
970804-LD-38- 970804-LD-38- 970805-LD-38-

SL9026 SL0026( 18-20) SL0027(11-13) 

85657-8 85657-6 85657-13 
8/4/97 8/4/97 8/5/97 

8 <6 <6 

ND ND ND 

<6.7 <5.9 <6.1 

3.5 J I 1.8 J I 4.1 I 
110 99 8.6 
1.6 <0.6 <0.6 

8.5 IS 15 
15 6.5 <2.4 
5.5 <3 <3 
29 20 <2.4 

<1.3 UJ <1.2 UJ <1.2 UJ 
51 60 23 

<0.3 <0.2 <0.2 

76 87 83 

Page I of3 

970805-LD-38- 970808-LD-38- 970807-LD-38-

SL0027(22-24) SL0027(22-24) SL0028(8-l 0) 

85657-14 85785-18 85785-12 

8/5/97 8/8/97 817/97 

NA <7 <7 

ND NA ND 

<7.6 NA 9.6 

2.3 I NA <1.3 

17 NA 19 
<0.8 NA <0.6 

2.4 NA 15 
<3 NA 6.1 

<3.8 NA 7.9 
4.4 NA <2.7 

<1.5 UJ NA <1.3 UJ 
18 NA 31 

<0.3 NA <0.3 

66 72 75 

ARCADIS Geraghty & Miller 



TABLE4-12 
Summary of Constituents Detected in Subsurface Soil Samples 

SAMPLEID USEPARBC 970807-LD-38-
Soil Ingestion- SL0028( 13-15) 

LABID Residential" 85785-14 
SAMPLE DATE 8nl97 

Y!!latil~ Qruoi~ C!!mi!!!I!D!b !u~:lka:l: 
Toluene 16,000,000 <7 

Semiv!!latile Qra:aoic Com11unds (l!l:lkl:l: ND 

M~tals !m~:lk~:l: 
Antimony, Total 31 <6.8 

Arsenic, Total 0.43 21 1.8 I 
Barium, Total 5,500 120 
Beryllium, Total 160 <0.7 

Chromium, Total 23031 10 
Copper, Total 3,100 <2.7 
Lead, Total 400 36 
Nickel, Total 1,600 23 
Silver, Total 390 <1.4 UJ 
Zinc, Total 23,000 62 

Cyanide, Total (mg/kg): 1,600 <0.3 

Percent Solids(%) NS 74 

Footnotes on Page 3 
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Collected at SWMUs 38 and 39 in August 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

SWMU38 
970807-LD-38- 970807-LD-38- 970807-LD-38-
SL0029(15-17) SL0029(19-21) SL0030(9-II) 

85785-10 85785-11 85785-8 
8nl97 817/97 817/97 

<7 <7 <6 

ND ND ND 

<6.7 <6.7 <5.9 

<1.3 2.1 4.3 J 
70 130 61 

<0.7 2.8 <0.6 UJ 

6 3.1 9.4 
5.2 5.5 <2.3 UJ 
5 <3.4 <2.9 

5.4 24 <2.3 
<1.3 UJ <1.3 UJ <1.2 

47 79 54 

<0.3 <0.3 <0.2 

75 75 86 

Page 2 of3 

970807-LD-38- 970808-LD-38- 970808-LD-38-

SL0030(17-19) SL0037(4-6) SL0037(8-1 0) 

85785-9 85785-21 85785-20 

8nt97 8/8/97 8/8/97 

<7 <7 <7 

ND ND ND 

<6.7 <6.7 <6.7 

5.1 J 2 3.5 

130 2.4 94 
<0.8 UJ <0.7 <0.7 

11 19 5.7 
110 J <2.7 <2.7 

<3.3 9.4 II 
<2.7 <2.7 3 
7.6 <1.3 UJ <1.3 UJ 

190 10 63 

<0.3 <0.3 <0.3 

75 75 75 

ARCADIS Geraghty & Miller 



SAMPLEID USEPARBC 
Soil Ingestion-

LABID Residential11 

SAMPLE DATE 

Y!!lalil~ Qrganit C!!mll!IIID!h (llglk~:l; 
Toluene 16,000,000 

SemivQlatile Qrganic C!!m!IIIDds (ug/kgl; 

M'lals (mgikgl; 
Antimony, Total 31 

Arsenic, Total 0.43 21 

Barium, Total 5,500 
Beryllium, Total 160 

Chromium, Total 23031 

Copper, Total 3,100 
Lead, Total 400 
Nickel, Total 1,600 
Silver, Total 390 
Zinc, Total 23,000 

Cyanide, Total (mglkg): 1,600 

Percent Solids(%) NS 

TABLE4-12 
Summary of Constituents Detected in Subsurface Soil Samples 

Collected at SWMUs 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU39 
970808-LD-39- 970805-LD-39· 970808-LD-39· 970808-LD-39-
SL0033( 11-13) SL0034(10-12) SL0034(10-12) SL0035(10-12) 

85785-23 85657-15 85785-19 85785-22 
8/8/97 8/5/97 8/8/97 8/8/97 

<6 NA <6 <7 

ND ND ND ND 

<6.2 <6 NA <7.5 

5 I 5.2 I NA 2.7 
420 180 NA 130 
<0.6 <0.6 NA <0.7 

10 13 NA II 
4.3 <2.4 NA <3 
9.3 10 NA 7.9 
22 6 NA 9.3 

<1.2 UJ <1.2 UJ NA <1.5 UJ 
53 46 NA 57 

1.25 0.7 NA <0.3 

82 83 84 67 

970804-LD-39-
SL0036(5·7) 

85657-2 
8/4/97 

<6 

ND 

<6 

4.2 
140 

<0.6 

8.9 
16 
28 
7.1 

<2.1 UJ 
58 

<0.2 

84 
NA Not Analyzed NS No Standard 

970804-LD-39· 
SL9036 

85657-7 
8/4/97 

<6 

ND 

<6.1 

3.5 J 
140 
<0.6 

7.9 
21 
16 
7.2 

<1.2 UJ 
57 

<0.2 

83 

ND Not detected. Analytes in this group were all below their respective detection limits. 
J Positive results have been classified as qualitative during data validation. 
u Classified as nondetected. 
ug!kg Micrograms per kilogram. 
mg/kg Milligrams per kilogram. 
11 Source: USEPA Region III Risk Based Concentrations (RBC), April 13, 2000. 
21 RBC for Arsenic as a carcinogen. Concentration exceeds Residential RBC. 
31 RBC for chromium VI 
Note: Sample 970804-LD-38-SL9025 is the duplicate of970804-LD-38-SL0025(10-12); 
Sample 970804-LD-39-SL9036 is the duplicate of970804-LD-39-SL0036(5-7). 

Page 3 of3 

970804-LD-39-
SL0036(10-12) 

85657-4 
8/4/97 

<7 

ND 

<7.3 

4.8 
110 
<0.7 

II 
9.3 
6 
II 

<1.5 UJ 
96 

<0.3 

69 

g:lprojltf320\landdislrevrptlrevtablelrev3839SLSM.XLS 
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TABLE4-13 Page I of2 
Summary of Constituents Detected in Groundwater Samples 

Collected at SWMUs 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU38 
SAMPLEID USEPA MCL 970821-LD- 970819-LD- 970819-LD- 970819-LD- 970821-LD-38 970821-LD-38 970821-LD-

38-GW0026 

LABID 
SAMPLE DATE 

Y!llatih: Qrgaois: C!lWI!!ll!D!Is (uglL); 

Acetone 610 II 

Benzene 5 
Toluene 1000 
Trichloroethene 5 
Xylenes 10000 

SemivQiatile Qn.,:anic Compounds (m2fL); 

M!:tals (mgiL); 
Barium, Total 2 
Chromium, Total 0.1 
Copper, Total 1.3 
Zinc, Total 5 
Lead, Total 0.015 
Silver, Total 0.1 

Cyanide, Total (mg/L) 0.2 

g:!Proj/TF320/Landdisp/revrpt/revtable/rev3839gwsm.xls 
5:16PM 11/27/00 

86173-19 
8/21/97 

120 
13 
7 

<2 

23 

ND 

0.26 
0.02 

<0.02 
0.2 

<0.025 
<0.01 

<0.02 

38-GW0027 

86173-2 
8/19/97 

<50 

I <5 
<2 

<2 
<5 

ND 

0.08 
<0.01 
<0.02 
<0.02 
<0.025 
<0.01 

<0.02 

38-GW0028 38-GW0029 GW0030D GW0030S 38-GW0037 

86126-14 86126-13 86173-17 86173-15 86173-11 
8119/97 8/19/97 8/21/97 8/21/97 8/21197 

<50 <50 120 1000 <50 

<5 <5 <5 <5 <5 

<2 <2 <2 <2 <2 

<2 3 <2 <2 <2 

<5 <5 <5 <5 <5 

ND ND ND ND ND 

0.14 0.51 0.5 0.13 O.Q7 

<0.01 <0.01 <0.01 0.01 <0.01 
<0.02 <0.02 <0.02 0.02 <0.02 

<0.02 0.06 <0.02 0.18 0.05 
<0.025 <0.025 <0.025 <0.025 <0.025 
<0.01 <0.01 <0.01 <0.01 <0.01 

<0.02 <0.02 <0.02 <0.02 <0.02 

ARCADIS Geraghty & Miller 



TABLE 4-13 Page 2 of2 
Summary of Constituents Detected in Groundwater Samples 

Collected at SWMUs 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU39 
SAMPLE ID USEPAMCL 970821-LD- 970821-LD- 970820-LD- 970821-LD- 970820-LD- 970820-LD- 970821-LD- 970821-LD-

39-GW0031 39-GW0032 39-GW0033 39-GW0034D 39-GW0034S 39-GW9034S 39-GW0035 39-GW0036 

LABID 86173-13 86173-14 86173-8 86173-18 86173-6 86173-7 86173-12 86173-9 
SAMPLE DATE 8/21/97 8/21197 8/20/97 8/21197 8/20/97 8120/97 8/21197 8/21/97 

Y!!lll1illl Qrgaoi!: C!!mP!IliD!b (DgllJ; 
Acetone 610 I/ 120 <50 <50 66 <50 <50 <50 <50 
Benzene 5 <5 <5 <5 6 <5 <5 <5 <5 
Toluene 1000 <2 <2 <2 <2 <2 <2 <2 <2 
Trichloroethene 5 <2 <2 <2 <2 <2 <2 <2 <2 
Xylenes 10000 <5 <5 <5 7 <5 <5 <5 <5 

Semivolatile Organic Comnounds fmgllJ: ND ND ND ND ND ND ND ND 

M~:tal5 (mg£1.); 
Barium, Total 2 0.12 0.03 0.1 0.03 0.02 0.02 O.o? O.o2 
Chromium, Total 0.1 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
Copper, Total 1.3 <0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 
Zinc, Total 5 <0.02 <0.02 <0.02 0.21 <0.02 <0.02 <0.02 0.05 
Lead, Total O.Dl5 <0.025 <0.025 <0.025 0.04 <0.025 <0.025 <0.025 <0.025 
Silver, Total 0.1 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.24 

Cyanide, Total (mg!L) 0.2 O.D3 0.14 <0.02 0.21 0.22 0.07 <0.02 

ND Not detected. Analytes in this group were all below their respective detection limits. 
mg/L Milligrams per liter. 
ug/L Micrograms per liter. 

I 
11 Source: USEPA Region III Risk Based Concentrations (RBC) for tap water, April 13, 2000. 

I Concentration exceeds USEPA MCL. 

g:/Proj/TF320/Landdisp/revrpt/revtable/rev3839gwsm.xls 
5:16PM 11127/00 ARCADIS Geraghty & Miller 



TABLE 5-1 
OCCURENCE SUMMARY FOR SUBSURFACE SOIL SAMPLES FROM SWMU 23 

Land Disposal Areas RFI 

Frequency 
Constituent Detects I Total 

Sloss Industries Corporation 
Birmingham, Alabama 

Range of SOLs 
Min -Max 

Range of Detects 
Min -Max 

Average 
Detect 

~ (J.Jglkg) 
Acetone 1 I 8 57 -75 110- 110 110 

M~lalsliDQ[gaoiQS (mglkg) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Zinc 

EPC 
Mean 
J.lglkg 
mglkg 
NA 
SOLs 
UCL 
VOCs 

818 NA 2.2 - 30 8.3 
818 NA 14 - 180 64 
1 I 8 0.60-0.70 0.70 0.70 
218 0.60- 0.70 2.4 - 2.5 2.5 
518 1.2 - 1.4 7.0 - 19 13 
218 2.3 - 3.0 5.0-22 14 
318 0.20- 0.30 0.31 - 0.43 0.36 
418 3.0 - 3.7 4.4 - 19 12 
518 2.3 - 2.9 8.8-66 33 
818 NA 32 -430 100 

Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Practical sample quantitation limits for the non-detects. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
Volatile organic compounds. 

Mean 

42 

8.2 
67 

0.36 
0.83 
14 
3.8 
0.23 
7.2 
35 
93 

Page 1 of 1 

UCL EPC 

61 61 

22 22 
160 160 
0.45 0.45 
2.7 2.5 
280 19 
16 16 

0.36 0.36 
29 19 

1,000 66 
230 230 

g:\proj\tf320\Landdisp\Revrpt\Revtab1Table 5-10ccurence Summary SubSoil SWMU23\0CR_LN ARCADIS Geraghty & Miller 



Frequency 
Constituent Detects I Total 

~(IJg/kg) 

2-Butanone (MEK) 2/4 
Acetone 2/4 
Ethylbenzene 1 /4 
Toluene 3/4 
Xylenes 3/4 

svocs (IJg/kg) 
4-Methylphenol 3/4 
Acenaphthylene 4/4 
Anthracene 1 /4 
Benzo(a)anthracene 4/4 
Benzo(b)fluoranthene 4/4 
Benzo(g, h, i)perylene 4/4 
Benzo(k)fluoranthene 4/4 
Benzo(a)pyrene 4/4 
Chrysene 4/4 
Dibenzo( a, h )anthracene 1 /4 
Fluoranthene 4/4 
Fluorene 1 /4 
lndeno(1 ,2,3-cd)pyrene 4/4 
Naphthalene 1 /4 
Phenanthrene 3/4 
Pyrene 4/4 

MetalsliDQ[gaoiQS (mg/kg) 
Arsenic 3/4 
Barium 4/4 

Footnotes on page 2. 

TA ... _f 5-2 
OCCURRENCE SUMMARY FOR SLUDGE SAMPLES FROM SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Range of SQLs 
Min -Max 

1,060 - 1,060 
1,500 - 2,300 

24-230 
28-28 
24-24 

3,000 
NA 

1,600 - 1,900 
NA 
NA 
NA 
NA 
NA 
NA 

1,600 - 1,900 
NA 

1,600 - 1,900 
NA 

1,600 - 3,000 
1,600 

NA 

6.0 
NA 

Birmingham, Alabama 

* 

Range of Detects 
Min -Max 

250- 530 
670 - 1,200 

220 
200 - 5,100 
96-900 

2,800 - 10,000 
2,700- 11,000 

3,800 
5,300 - 45,000 
3,800 - 57,000 
5,000 - 40,000 
5,300 - 27,000 
6,500 - 47,000 
3,700 - 39,000 

3,200 
5, 700 - 25,000 

5,400 
5,500 - 39,000 

4,100 
3,500 - 14,000 
3,600 - 31,000 

11 - 42 
160 - 450 

Average 
Detect 

390 
940 
220 

1,900 
550 

5,300 
6,500 
3,800 
23,000 
25,000 
19,000 
15,000 
24,000 
17,000 
3,200 
16,000 
5,400 
18,000 
4,100 
7,300 
17,000 

22 
310 

Mean 

470 
950 
130 

5,800 
1,200 

4,600 
6,900 
1,700 

27,000 
33,000 
22,000 
16,000 
27,000 
20,000 
1,500 
18,000 
2,100 
21,000 
1,900 
7,200 
20,000 

20 
320 

g:\proltf320.022\Landdisp\Revrpt\Revtable\Table 5-20ccurence Summary Sludge SWMU23.XLSIOCR_LN 
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UCL TEF EPC 

920 NAP 530 
1,500 NAP 1,200 

510,000 NAP 220 
3.5E+13 NAP 5,100 
4.E+09 NAP 900 

54,000 NAP 10,000 
35,000 NAP 11,000 
14,000 NAP 3,800 

700,000 0.1 4,500 
7,100,000 0.1 5,700 
750,000 NAP 40,000 
250,000 0.01 270 
620,000 1.0 47,000 
810,000 0.001 39 

8,100 1.0 3,200 
130,000 NAP 25,000 
51,000 NAP 5,400 

440,000 0.1 3,900 
17,000 NAP 4,100 

1,400,000 NAP 14,000 
540,000 NAP 31,000 

1,700 NAP 42 
830 NAP 450 

ARCADIS Geraghty & Miller 



Frequency 
Constituent Detects I Total 

TAt. .. ES-2 
OCCURRENCE SUMMARY FOR SLUDGE SAMPLES FROM SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Range of SQLs 
Min -Max 

Birmingham, Alabama 

Range of Detects 
Min -Max 

Average 
Detect Mean UCL TEF 

MetalsllnQr:ganics (mg/kg) 
Chromium 
Copper 
Cyanide 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

* 

EPC 
Mean 
IJg/kg 
mg/kg 
NA 
NAP 
SQLs 
SVOCs 
TEF 
UCL 
VOCs 

4/4 NA 65 - 190 130 130 320 NAP 
4/4 NA 32-240 120 130 1,900 NAP 
3/4 1.8 4.0 - 136 53 100 4.4E+09 NAP 
4/4 NA 18 -51 39 40 110 NAP 
4/4 NA 1.9-8.6 6.4 7.1 52 NAP 
4/4 NA 68-270 170 180 750 NAP 
4/4 NA 50 - 150 95 98 300 NAP 
2/4 5.6 - 6.0 5.7 - 8.0 6.9 5.0 15 NAP 
4/4 NA 140 - 300 240 240 430 NAP 

When SQU2 exceeds the maximum detect (i.e., an unusually high SQL), twice the maximum detect is used as the proxy concentration. 
Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Practical sample quantitation limits for the non-detects. 
Semivolatile organic compounds. 
Toxic equivalency factor for carcinogenic PAHs. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
Volatile organic compounds. 

. dge2of2 

EPC 

190 
240 
140 
51 
8.6 
270 
150 
8 

300 

g:\proltf320.022\Landdisp\Revrpt1Revtable\Table 5-20ccurence Summary Sludge SWMU23.XLSIOCR_LN ARCADIS Geraghty & Miller 



Constituent 

TABLE 5-3 
OCCURENCE SUMMARY FOR GROUNDWATER SAMPLES FROM SWMU 23 

Land Disposal Areas RFI 

Frequency 
Detects I Total 

Sloss Industries Corporation 
Birmingham, Alabama 

Range of SOLs 
Min -Max 

Range of Detects 
Min -Max 

Average 
Detect Mean 

~ (!Jg/L) 
Acetone 1 /6 50- 50 110 110 

MetalsllllQrgaoiQS (mg/L) 
Barium 
Chromium 
Copper 
Cyanide 
Nickel 
Zinc 

EPC 
Mean 
!Jg/L 
mg/L 
NA 
SOLs 
UCL 
VOCs 

6/6 NA 0.050- 0.29 0.12 
4/6 0.010 - 0.010 0.010 - 0.030 0.018 
2/6 0.020 - 0.020 0.020 - 0.020 0.020 
1 /6 0.020 - 0.020 0.050 0.050 
3/6 0.020 - 0.020 0.020 - 0.040 0.027 
5/6 0.020 - 0.020 0.050-0.11 0.084 

Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per liter. 
Milligrams per liter. 
Not available. 
Practical sample quantitation limits for the non-detects. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
Volatile organic compounds. 

38 

0.13 
0.014 
0.013 
0.016 
0.019 
0.085 

Page 1 of 1 

UCL EPC 

84 84 

0.28 0.28 
0.040 0.030 
0.020 0.020 
0.040 0.040 
0.038 0.038 
0.40 0.11 

g:\proj\tf320\Landdisp\Revrpt\Revtable\Table 5-30ccurence Summary GW SWMU23\11/17/00 ARCADIS Geraghty & Miller 



TABLE 5-4 Page 1 of2 

OCCURRENCE SUMMARY FOR SURFICIAL SOIL SAMPLES FROM SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Frequency Range of SOLs Range of Detects Average 
Constituent Detects I Total Min -Max Min -Max Detect Mean UCL TEF EPC Bkgd 

~ (IJg/kg) 
Acetone 1 /15 57-93 150 150 40 50 NAP 50 

svocs (IJg/kg) 
Acenaphthene 1 /15 380-920 * 460 460 250 290 NAP 290 
Acenaphthylene 5 /15 400-460 568-9,400 2,500 690 1,600 NAP 1,600 
Anthracene 4 /15 400-610 410 - 10,000 3,000 620 1,400 NAP 1,400 
Benzo(a)anthracene 8 /15 400-460 590-63,000 9,700 2,900 16,000 0.1 1,600 
Benzo(b )fluoranthene 6 /15 400-460 540- 33,000 6,900 1,700 7,200 0.1 720 
Benzo(k)fluoranthene 7 /15 400-460 500- 16,000 3,200 1,100 3,100 0.01 31 
Benzo(g,h,i)perylene 6 /15 400-460 720 - 22,000 5,300 1,700 6,400 NAP 6,400 
Benzo(a)pyrene 8 /15 400-460 430 - 36,000 5,600 1,800 6,900 1.0 6,900 
Chrysene 7 /15 400 - 610 470-39,000 6,800 1,700 7,000 0.001 7.0 
Dibenzo( a, h )anthracene 1 /15 380 - 1,040 * 570 570 260 310 1.0 310 
Fluoranthene 7 /15 400 - 610 690-46,000 8,200 2,400 11,000 NAP 11,000 
Fluorene 2 /15 380 - 2,400 * 490 - 1,200 850 350 510 NAP 510 
In de no( 1 ,2,3-cd)pyrene 6 /15 400-460 650-22,000 5,100 1,500 5,700 0.1 570 
Naphthalene 3 /15 380 - 610 490-6,300 2,500 470 880 NAP 880 
Phenanthrene 5 /15 400 - 610 500- 14,000 4,000 1,100 3,100 NAP 3,100 
Pyrene 7 /15 400 - 610 460-55,000 9,500 2,400 13,000 NAP 13,000 

MetalsliDQrgaDiQS (mg/kg) 
Antimony 2 /15 5.8 - 9.4 7.4 - 13 10 4.2 5.2 NAP 5.2 
Arsenic 15 /15 NA 5.5 - 21 11 11 14 NAP 14 
Barium 15 /15 NA 28 - 190 89 91 130 NAP 130 
Beryllium 5 /15 0.58-0.94 1.2 - 2.1 1.5 0.73 1.2 NAP 1.2 
Cadmium 9 /15 0.60-0.70 0.83 - 10 3.5 2.3 6.2 NAP 6.2 
Chromium 15 /15 NA 8.1-162 35 33 59 NAP 59 
Copper 15 /15 NA 10 - 92 33 33 52 NAP 52 

Footnotes on page 2. 
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Constituent 

TABLE 5-4 
OCCURRENCE SUMMARY FOR SURFICIAL SOIL SAMPLES FROM SWMU 24 

Land Disposal Areas RFI 

Frequency 
Detects I Total 

Sloss Industries Corporation 

Range of SOLs 
Min -Max 

Birmingham, Alabama 

Range of Detects 
Min -Max 

Average 
Detect Mean UCL TEF 

Mf:talsliDQ[ganiQS (mg/kg) 
Cyanide 
Lead 
Mercury 
Nickel 
Silver 
Zinc 

• 
EPC 
Mean 
j.Jg/kg 
mg/kg 
NA 
NAP 
SOLs 
SVOCs 
TEF 
UCL 
VOCs 

14 /15 0.30 0.70- 5.6 2.1 2.2 4.1 NAP 
14 /15 3.5 13 - 300 91 110 380 NAP 
4 /15 0.29-0.36 0.35-0.63 0.50 0.25 0.34 NAP 

15 /15 NA 5.0-45 19 20 30 NAP 
4 /15 1.2- 1.9 1.6 - 3.2 2.4 1.1 1.6 NAP 

15 /15 NA 25-2,200 630 770 2,500 NAP 

When SOU2 exceeds the maximum detect (i.e., an unusually high SOL), the maximum detect is used as the proxy concentration . 
Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Practical sample quantitation limits for the non-detects. 
Semivolatile organic compounds. 
Toxic equivalency factor for carcinogenic PAHs. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
Volatile organic compounds. 

Page 2 of2 

EPC Bkgd 

4.1 
300 
0.34 
30 
1.6 

2,200 
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TABLE 5-5 
OCCURRENCE SUMMARY FOR SLUDGE SAMPLES FOR SWMU 24 

Land Disposal Areas RFI 

Frequency 
Constituent Detects I Total 

MetalsliDQ[gaoi~:;s 
Antimony 4/4 
Arsenic 4/4 
Barium 4/4 
Beryllium 4/4 
Cadmium 4/4 
Chromium 4/4 
Copper 4/4 
Cyanide 4/4 
Lead 4/4 
Nickel 4/4 
Silver 4/4 
Zinc 4/4 

Sloss Industries Corporation 
Birmingham, Alabama 

Range of SOLs 
Min -Max 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Range of Detects 
Min -Max 

15 - 18 
15 - 18 

200-240 
2.4 - 3.1 
7.9 - 11 
50 - 180 
85 - 130 
2.4 - 4.7 
240- 1,703 
33-43 
2.8-6.1 

2,300 - 4,500 

All concentrations are reported in milligrams per kilogram (mg/kg). 

Average 
Detect 

17 
16 

230 
2.7 
9.0 
130 
100 
3.5 
700 
39 
4.2 

3,200 

EPC Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Mean Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
NA Not available. 
SOLs Practical sample quantitation limits for the non-detects. 
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 

g:\proj\tf320Landdisp\Revrpt\Revtable\Table 5-50ccurence Summary Sludge SWMU24.xls\11127/00 
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Mean UCL EPC 

17 19 18 
16 18 18 

230 250 240 
2.7 3.1 3.1 
9.0 11 11 
140 530 180 
100 140 130 
3.6 5.6 4.7 
750 13,000 1,700 
39 46 43 
4.2 8.4 6.1 

3,200 5,000 4,500 

ARCADIS Geraghty & Miller 



Constituent 

TABLE 5-6 
OCCURRENCE SUMMARY FOR SUBSURFACE SOIL SAMPLES FROM SWMUs 38 AND 39 

Land Disposal Areas RFI 

Frequency 
Detects I Total 

Sloss Industries Corporation 
Birmingham, Alabama 

Range of SOLs 
Min -Max 

Range of Detects 
Min -Max 

Average 
Detect Mean 

~ (!Jg/kg) 
Toluene 1 /17 6.0-7.0 8.0 8.0 

MetalsliDQt:gaDit<s (mg/kg) 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Silver 
Zinc 

EPC 
Mean 
!Jg/kg 
mg/kg 
NA 
SOLs 
UCL 
VOCs 

1 /17 5.9 - 7.6 9.6 9.6 
15 /17 1.3- 1.3 1.8- 5.2 3.5 
17 /17 NA 2.4-420 110 
2 /17 0.60-0.80 1.9-2.8 2.4 

17 /17 NA 2.4 - 19 10 
9 /17 2.3 - 3.0 4.3 - 110 20 
2 /19 0.20-0.30 0.70- 1.3 0.98 

11 /17 2.9 - 3.8 5.0- 36 12 
12 /17 2.3 - 2.7 3.0-32 14 

1 /17 1.2-1.5 7.6 7.6 
17 /17 NA 10 - 190 60 

Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Practical sample quantitation limits for the non-detects. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
Volatile organic compounds. 

3.6 

3.6 
3.3 
150 
0.52 
11 
9.1 

0.20 
9.0 
12 

0.90 
62 

Page 1 of 1 

UCL EPC 

4.0 4.0 

4.1 4.1 
4.8 4.8 
400 400 
0.74 0.74 
14 14 
25 25 

0.28 0.28 
18 18 
29 29 
1.2 1.2 
91 91 
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TABLE 5-7 
OCCURRENCE SUMMARY FOR SLUDGE SAMPLES FROM SWMU 39 

Land Disposal Areas RFI 

Constituent 

~ (~g/kg) 

Benzo(k)fluoranthene 

Metalsllnorganjcs (mg/kg) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Copper 
Cyanide 
Lead 
Nickel 
Silver 
Zinc 

Frequency 
Detects I Total 

1 /4 

4/4 
4/4 
4/4 
2/4 
4/4 
3/4 
3/4 
4/4 
4/4 
2/4 
4/4 

Sloss Industries Corporation 

Range of SOLs 
Min -Max 

370 - 410 

NA 
NA 
NA 

0.60 
NA 

2.5 
0.20 

NA 
NA 

1.2- 1.3 
NA 

Birmingham, Alabama 

Range of Detects 
Min -Max 

630 

11 - 15 
3.8 - 8.8 
85-260 
1.6 - 2.3 
5.0 - 12 
7.2 - 160 
3.2 - 8.3 
30- 320 
9.6-25 
3.4 - 4.6 
600-3,100 

Average 
Detect 

630 

13 
7.0 
190 
2.0 
8.6 
96 
5.4 
220 
17 
4.0 

2,000 

EPC 
Mean 
~g/kg 

mg/kg 
NA 
NAP 
PAHs 
SOLs 
TEF 
UCL 

Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Polycyclic aromatic hydrocarbons. 
Practical sample quantitation limits for the non-detects. 
Toxic equivalency factor for carcinogenic PAHs. 
95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
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Mean 

310 

13 
7.1 
200 
1.4 
8.8 
310 
14 

310 
17 
2.8 

2,200 

Page 1 of 1 

UCL TEF EPC 

1,300 0.01 6.3 

15 NAP 15 
14 NAP 8.8 

600 NAP 260 
120 NAP 2.3 
20 NAP 12 

2.4E+11 NAP 160 
5.1E+07 NAP 8.3 
43,000 NAP 320 

41 NAP 25 
230 NAP 4.6 

22,000 NAP 3,100 

ARCADIS Geraghty & Miller 



TABLE 5-8 
OCCURRENCE SUMMARY FOR GROUNDWATER SAMPLES FROM SWMUs 38 AND 39 

Land Disposal Areas RFi 

Constituent 

~ (IJg/L) 
Acetone 
Benzene 
Ethylbenzene 
Toluene 
Trichloroethene 
Xylenes 

Metals/lnorganjcs (mg/L) 
Barium 
Chromium 
Copper 
Cyanide 
Lead 
Silver 
Zinc 

Frequency 
Detects I Total 

5 /16 
3 /16 
1 /2 
2 /16 
1 /16 
3 /16 

14 /14 
3 /14 
2 /14 
7 /16 
1 /14 
1 /14 
6 /14 

Sloss Industries Corporation 
Birmingham, Alabama 

Range of SOLs 
Min -Max 

50-50 
5.0 - 5.0 

5.0 
2.0 - 2.0 
2.0 - 5.0 
5.0 - 5.0 

NA 
0.010 - 0.010 
0.020 - 0.020 
0.020 - 0.020 
0.025 - 0.025 
0.010 - 0.010 
0.020 - 0.020 

Range of Detects 
Min -Max 

66- 1,000 
6.0 - 14 

5.0 
26 
3.0 

7.0 - 29 

0.020 - 0.51 
0.010 - 0.020 
0.020 - 0.030 
0.030- 0.38 

0.040 
0.24 

0.050-0.21 

Average 
Detect 

290 
11 
5.0 
17.0 
3.0 
20 

0.15 
0.013 
0.025 
0.2 

0.040 
0.24 
0.13 

EPC Exposure point concentration; lesser of the UCL and the maximum detected concentration. 
Mean Arithmetic average of the total number of samples, using proxy concentrations for non-detects. 
IJg/L Micrograms per liter. 
mg/L Milligrams per liter. 
NA Not available. 
SOLs Practical sample quantitation limits for the non-detects. 
UCL 95 percent upper confidence limit (one-tailed) on the mean, assuming a log-normal distribution. 
VOCs Volatile organic compounds. 

Mean 

78 
3.9 
4.0 
2.1 
1.2 
5.0 

0.16 
0.0067 
0.012 
0.099 
0.014 
0.011 
0.061 

Page 1 of 1 

UCL EPC 

160 160 
5.4 5.4 

#N/A 5.0 
3.9 3.9 
1.4 1.4 
8.3 8.3 

0.37 0.37 
0.0084 0.0084 
0.014 0.014 
0.39 0.38 
0.017 0.017 
0.026 0.026 
0.19 0.19 
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TABLE 5-9 Page 1 of 1 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN THE SUBSURFACE SOIL FOR SWMU 23 
Land Disposal Areas RFI 

Constituents 

Sloss Industries Corporation 

Maximum 
Concentration 

Birmingham, Alabama 

Background 
Concentration 

Industrial 
Risk-Based 
Screening 

Value 
COC? coc 

Basis 

~ (IJg/kg) 
Acetone 110 NAP 20,000,000 no B 

lnorganjcs (mg/kg) 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Zinc 

(a] 

A 
B 

coc 
j.lg/kg 
mg/kg 
NAP 
SWMU 
voc 

30 11 3.8 YES 
180 52 14,000 no 
0.70 0.58 410 no 
2.5 NAP 100 no 
19 30 610 no 
22 8.3 8,200 no 

0.43 NAP 4,100 no 
19 12 400 (a) no 
66 8.1 4,100 no 

430 31 61,000 no 

The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mg/kg 
are generally safe for residential use. 

A 
B 
B 
B 
B 
B 
B 
B 
B 
B 

Greater than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 
Less than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 

Constituent of concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not applicable. 
Solid waste management unit. 
Volatile organic compound. 
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TABLE 5-10 Page 1 of 2 

SELECTION OF CONSTITUTENTS OF POTENTIAL CONCERN IN SLUDGE FOR SWMU 23 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binningham, Alabama 

Residential 
Risk-Based 

Maximum Background Screening COC? coc 
Constituents Concentration Concentration Value Basis 

Qa~oQgeoil< E81::1:> (!Jglkg) 
Benzo(a)anthracene 45,000 NAP 870 YES A,C 
Benzo(b)lluoranthene 57,000 NAP 870 YES A,C 
Benzo(k)fluoranthene 27,000 NAP 8,700 YES A,C 
Benzo(a)pyrene 47,000 NAP 87 YES A,C 
Chrysene 39,000 NAP 87,000 YES c 
Dibenzo(a,h)anthracene 3,200 NAP 87 YES A,C 
lndeno(1 ,2,3-cd)pyrene 39,000 NAP 870 YES A,C 

t::IQo-Cao::ioQgeoil< E81::1s (!Jglkg) 
Acenaphthylene 11,000 NAP 160,000 [a) no B 
Anthracene 3,800 NAP 2,300,000 no B 
Benzo(g,h,i)perylene 40,000 NAP 160,000 (a] no B 
Fluoranthene 25,000 NAP 310,000 no B 
Fluorene 5,400 NAP 310,000 no B 
Naphthalene 4,100 NAP 160,000 no B 
Phenanthrene 14,000 NAP 160,000 (a] no B 
Pyrene 31,000 NAP 230,000 no B 

~ (!Jglkg) 
2-Butanone (MEK) 530 NAP 4,700,000 no B 
Acetone 1,200 NAP 780,000 no B 
Ethyl benzene 220 NAP 780,000 no B 
Toluene 5,100 NAP 1,600,000 no B 
Xylenes 900 NAP 16,000,000 no B 

SVOQ:; (!Jglkg) 
4-Methylphenol 10,000 NAP 39,000 no B 

loQrgaoic:; (mglkg) 
Arsenic 42 11 0.43 YES A 
Barium 450 52 550 no B 
Chromium 190 30 23 [b) YES A 
Copper 240 8.3 310 no B 
Cyanide 136 NAP 160 no B 
Lead 51 12 400 [c) no B 
Mercury 8.6 0.034 0.78 [d) YES A 
Nickel 270 8.1 160 YES A 
Selenium 150 NAP 39 YES A 
Silver 8.0 NAP 39 no B 
Zinc 300 31 2,300 no B 

Footnotes appear on page 2. 

g:lproj\tf3201landdisp\Revrpi\Revtable\Table 5-10Constituents Potential Concern SludgeSWMU23.XLS ARCADJS Geraghty & Miller 



[a] 
[b] 
(c] 

[d] 

A 
B 
c 
coc 
j.lglkg 
mglkg 
NAP 
PAHs 
SWMU 
SVOCs 
VOCs 

TABLE 5-10 
SELECTION OF CONSTITUTENTS OF POTENTIAL CONCERN IN SLUDGE FOR SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binningham, Alabama 

The risk-based screening value for naphthalene is used as a surrogate. 
The risk-based screening value for hexavalent chromium is reported. 
The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mg/kg 
are generally safe for residential use. 
The risk-based screening value for methylmercury is reported. 

Greater than risk-based concentration (1 0-6 for carcinogens and HQ=0.1 for non-carcinogens). 
Less than risk-based concentration (1 0-6 for carcinogens and HQ=0.1 for non-carcinogens). 
The constituent is a member of a chemical class which contains other COCs. 

Constituent of potential concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not applicable. 
Polycyclic aromatic hydrocarbons. 
Solid waste management unit. 
Semivolatile organic compounds. 
Volatile organic compounds. 

Page 2 of 2 
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TABLE 5-11 Page 1 of2 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SURFICIAL SOILS FOR SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Residential 
Risk-Based 

Maximum Background Screening COG? coc 
Constituents Concentration Concentration Value Basis 

Caa;ioageoil< ~ll!::ls (J.Jg/kg) 
Benzo(a)anthracene 63,000 NAP 870 YES A,C 
Benzo(b)fluoranthene 33,000 NAP 870 YES A,C 
Benzo(k)fluoranthene 16,000 NAP 8,700 YES A,C 
Benzo(a)pyrene 36,000 NAP 87 YES A,C 
Chrysene 39,000 NAP 87,000 YES c 
Dibenzo(a,h)anthracene 570 NAP 87 YES A,C 
lndeno(1 ,2,3-cd)pyrene 22,000 NAP 870 YES A,C 

~QD-Caa;iD!l!l!lDiC ~ll!::ls (J,Jglkg) 
Acenaphthene 460 NAP 470,000 no B 
Acenaphthylene 9,400 NAP 160,000 [a) no B 
Anthracene 10,000 NAP 2,300,000 no B 
Benzo(g,h,i)perylene 22,000 NAP 160,000 [a) no B 
Fluoranthene 46,000 NAP 310,000 no B 
Fluorene 1,200 NAP 310,000 no B 
Naphthalene 6,300 NAP 160,000 no B 
Phenanthrene 14,000 NAP 160,000 [a) no B 
Pyrene 55,000 NAP 230,000 no B 

~(J,Jglkg) 

Acetone 150 NAP 780,000 no B 

IMrgaoics (mglkg) 
Antimony 13 NAP 3.1 YES A 
Arsenic 21 11 0.43 no D 
Barium 190 52 550 no B 
Beryllium 2.1 0.58 16 no B 
Cadmium 10 NAP 3.9 YES A 
Chromium 162 30 23 [b) YES A 
Copper 92 8.3 310 no B 
Cyanide 5.6 NAP 160 no B 
Lead 300 12 400 [c) no B 
Mercury 0.63 0.034 0.78 [d) no B 
Nickel 45 8.1 160 no B 
Silver 3.2 NAP 39 no B 
Zinc 2,200 31 2,300 no B 

Footnotes appear on page 2. 
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(a] 
[b] 
[c] 

[d] 

A 
B 
c 
D 

coc 
IJg/kg 
mglkg 
NAP 
PAHs 
SWMU 
voc 

TABLE 5-11 Page 2 of 2 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SURFICIAL SOILS FOR SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binningham, Alabama 

The risk-based screening value for naphthalene is used as a surrogate. 
The risk-based screening value for hexavalent chromium is reported. 
The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mglkg 
are generally safe for residential use. 
The risk-based screening value for methylmercury is reported. 

Greater than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 
Less than risk-based concentration (1 0-6 for carcinogens and HQ=0.1 for non-carcinogens). 
The constituent is a member of a chemical class which contains other COCs. 
Less than 2 times background concentration. 

Constituent of potential concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not applicable. 
Polycyclic aromatic hydrocarbons. 
Solid waste management unit. 
Volatile organic compound. 
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TABLE 5-12 Page 1 of 1 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SLUDGE FOR SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Constituents 

lnorganjcs 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Silver 
Zinc 

Maximum 
Concentration 

18 
18 

240 
3.1 
11 

180 
130 
4.7 

1,703 
43 
6.1 

4,500 

Birmingham, Alabama 

Background 
Concentration 

NAP 
11 
52 

0.58 
NAP 
30 
8.3 

NAP 
12 
8.1 

NAP 
31 

Concentrations are reported in milligrams per kilogram (mg/kg). 

Residential 
Risk-Based 
Screening 

Value 

3.1 
0.43 
550 
16 
3.9 
23 
310 
160 
400 
160 
39 

2,300 

[a] The risk-based screening value for hexavalent chromium is reported. 

COC? 

YES 
no 
no 
no 

YES 
[a] YES 

no 
no 

[b] YES 
no 
no 

YES 

coc 
Basis 

A 
c 
B 
B 
A 
A 
B 
B 
A 
B 
B 
A 

[b] The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mg/kg 
are generally safe for residential use. 

A Greater than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 
B Less than risk-based concentration (1 0-6 for carcinogens and HQ=0.1 for non-carcinogens). 
C Less than 2 times background concentration. 

COC Constituent of potential concern. 
NAP Not applicable; constituent was not detected in background samples. 
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Constituents 

~ (IJglkg) 
Toluene 

lnorganjcs (mg/kg) 
Antimony 
Arsenic 
Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Silver 
Zinc 

TABLE 5-13 
SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN 

IN SUBSURFACE SOIL FOR SWMUs 38 AND 39 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Maximum 
Concentration 

8.0 

9.6 
5.2 
420 
2.8 
19 

110 
1.3 
36 
32 
7.6 
190 

Birmingham, Alabama 

Background 
Concentration 

NAP 

NAP 
11 
52 

0.58 
30 
8.3 

NAP 
12 
8.1 

NAP 
31 

Industrial 
Risk-Based 
Screening 

Value 

41,000,000 

82 
3.8 

14,000 
410 
610 

8,200 
4,100 
400 

4,100 
1,000 

61,000 

[a] 

[b) 

The risk-based screening value for hexavalent chromium is reported. 

COC? 

no 

no 
no 
no 
no 
no 
no 
no 
no 
no 
no 
no 

Page 1 of 1 

coc 
Basis 

B 

B 
A 
B 
B 
B 
B 
B 
B 
B 
B 
B 

[a] 
[b] The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mg/kg 

are generally safe for residential use. 

A 
B 

coc 
IJg/kg 
mg/kg 
NAP 
SWMUs 
voc 

Less than 2 times background concentration. 
Less than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 

Constituent of potential concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not applicable. 
Solid waste management units. 
Volatile organic compound. 
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TABLE 5-14 Page 1 of 1 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN SLUDGE FOR SWMU 39 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Constituents 
Maximum 

Concentration 

Ca[cioogeoic ~Aij:~ (IJg/kg) 
Benzo(k)fluoranthene 630 

loor-gaoics (mg/kg) 
Antimony 15 
Arsenic 8.8 
Barium 260 
Beryllium 2.3 
Cadmium 12 
Copper 160 
Cyanide 8.3 
Lead 320 
Nickel 25 
Silver 4.6 
Zinc 3,100 

Birmingham, Alabama 

Background 
Concentration 

NAP 

NAP 
11 
52 

0.58 
NAP 
8.3 

NAP 
12 
8.1 

NAP 
31 

Residential 
Risk-Based 
Screening 

Value 

8,700 

3.1 
0.43 
550 
16 
3.9 
310 
160 
400 
160 
39 

2,300 

COC? 

no 

YES 
no 
no 
no 

YES 
no 
no 

[a] no 
no 
no 

YES 

[a] The USEPA Office of Solid Waste recommends that soil lead levels less than 400 mg/kg 
are generally safe for residential use. 

coc 
Basis 

B 

A 
D 
B 
B 
A 
B 
B 
B 
B 
B 
A 

A 
B 
c 

Greater than risk-based concentration (1 0-6 for carcinogens and HQ=0.1 for non-carcinogens). 
Less than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogens). 
The constituent is a member of a chemical class which contains other COCs. 

D 

coc 
IJg/kg 
mg/kg 
NAP 
PAHs 
SWMU 

Maximum detected concentration is less than 2 times background concentration. 

Constituent of potential concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not applicable. 
Polycyclic aromatic hydrocarbons. 
Solid waste management unit. 
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TABLE 5·15 Page 1 of 1 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN GROUNDWATER FOR SWMU 23 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Residential 
Risk-Based 
Screening COC? Basis 

Constituents 
Maximum 

Concentration Value 

~ (IJg/L) 
Acetone 110 61 YES A 

Metals (mg/L) 
Barium 
Chromium 
Copper 
Cyanide 
Nickel 
Zinc 

[a] 

A 
B 

coc 
IJg/L 
mg/L 
SWMU 
voc 

0.29 0.26 YES A 
0.030 0.011 YES [a) A 
0.020 0.15 no B 
0.050 0.073 no B 
0.040 0.073 no B 
0.11 1.1 no B 

The risk-based screening value for hexavalent chromium is reported. 

Greater than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcino 
Less than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carcinogen 

Constituent of potential concern. 
Micrograms per liter. 
Milligrams per liter. 
Solid waste management unit. 
Volatile organic compound. 

ARCADIS Geraghty & Miller 



TABLE 5-16 Page 1 of 1 

SELECTION OF CONSTITUENTS OF POTENTIAL CONCERN IN GROUNDWATER FOR SWMUs 38 AND 39 
Land Disposal Areas RFI 

Constituents 

~ (IJg/L) 
Acetone 
Benzene 
Ethyl benzene 
Toluene 
Trichloroethene 
Xylenes 

Metals (mg/L) 
Barium 
Chromium 
Copper 
Cyanide 
Lead 
Silver 
Zinc 

Sloss Industries Corporation 
Birmingham, Alabama 

Maximum 
Concentration 

1,000 
14 
5.0 
26 
3.0 
29 

0.51 
0.020 
0.030 
0.38 

0.040 
0.24 
0.21 

Residential 
Risk-Based 
Screening 

Value 

61 
0.36 
130 
75 
1.6 

1,200 

0.26 
0.01 
0.15 

0.073 
0.015 
0.018 

1.1 

COC? 

YES 
YES 
no 
no 

YES 
no 

YES 
YES [a] 
no 

YES 
YES [b] 
YES 
no 

[a] 
[b] 

The risk-based screening value for hexavalent chromium is reported. 
The drinking water action level is listed as the screening value. 

coc 
Basis 

A 
A 
B 
B 
A 
B 

A 
A 
B 
A 
A 
A 
B 

A 
B 
c 

Greater than risk-based concentration ( 1 0-6 for carcinogens and HQ=0.1 for non-ca 
Less than risk-based concentration (10-6 for carcinogens and HQ=0.1 for non-carci 
The constituent is a member of a chemical class which contains other COCs. 

coc 
IJg/L 
mg/L 
SWMUs 
VOCs 

Constituent of potential concern. 
Micrograms per liter. 
Milligrams per liter. 
Solid waste management units. 
Volatile organic compounds. 

ARCADIS Geraghty & Miller 



TABLE 5-17 Page 1 of 1 

SUMMARY OF CONSTITUENTS OF POTENTIAL CONCERN FOR HUMAN HEALTH RISK ASSESSMENT BY MEDIUM 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Subsurface Soil Sludge 
Constituents 

Surficial Soil 
SWMU 24 SWMU 23 SWMUs 38 & 39 SWMU 23 SWMU 24 SWMU 39 

~ 
Acetone 

PAHs 
SWMU 
VOCs 

Polycyclic aromatic hydrocarbons. 
Solid waste management unit. 
Volatile organic compounds. 

g:\proj\11320\Landdisp\Revrpt\Revtable\T able 5-17Constituents Potential Concem by Medium.xls 

Groundwater 
SWMU 23 SWMUs 38 & 39 

X X 
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TABLE 5-18 Page 1 ol1 

ORAL REFERENCE DOSES, INHALATION REFERENCE CONCENTRATIONS, TARGET SITES, AND CONFIDENCE LEVELS FOR CONSTITUENTS OF CONCERN 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

RfDo (mg/kg/day) RfC (mg/m') Target Sites 
Constituent Subchronic Chronic Subchronic Chronic Oral Inhalation 

~ 
Acetone 1.0E+OO 1.0E-01 NA NA liver, kidney NA 
Benzene NA 3.0E-03 S.OE-02 S.OE-03 NA hematological 
Trichloroethene S.OE-03 S.OE-03 NA NA liver 

~ 
Benzo(a)anthracene 3.0E-01 3.0E-02 NA NA kidney 
Benzo(b)fluoranthene 3.0E-01 3.0E-02 NA NA kidney 
Benzo(k)fluoranthene 3.0E-01 3.0E-02 NA NA kidney 
Benzo(a)pyrene 3.0E-01 3.0E-02 NA NA kidney 
Chrysene 3.0E-01 3.0E-02 NA NA kidney 
Dibenz(a,h)anthracene 3.0E-01 3.0E-02 NA NA kidney 
lndeno(1 ,2,3-c,d)pyrene 3.0E-01 3.0E-02 NA NA kidney 

lnoraanjcs 
Antimony 4.0E-04 4.0E-04 NA NA increased mortality 
Arsenic 3.0E-04 3.0E-04 NA NA skin 
Barium ?.OE-02 ?.OE-02 S.OE-03 S.OE-04 increased blood pressure 
Cadmium (food)"* NA 1.0E-03 NA NA kidney 
Chromium VI 2.0E-02 3.0E-03 NA 1.0E-04 NR 
Cyanide 2.0E-02 2.0E-02 NA NA thyroid 
Lead NA NA NA NA CNS 
Mercury NA NA 3.0E-04 3.0E-04 kidney 
Nickel 2.0E-02 2.0E-02 NA NA decreased body weight 
Selenium S.OE-03 S.OE-03 NA NA selenosis 
Silver S.OE-03 S.OE-03 NA NA argyria 
Zinc 3.0E-01 3.0E-01 NA NA anemia 

References: IRIS, 2000; USEPA, 1997b; USEPA, 1999. 

Toxicity values are not available. Pyrene used as a surrogate for non-cancer effects. 

CNS 
Gl 
mglkg/day 
mg/m' 
NA 

The RID for food is used to assess soil exposure. 

Central nervous system. 
Gastrointestinal. 
Milligrams per kilogram per day. 
Milligrams per cubic meter. 
Not available. 
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NR 
PAHs 
Rtc 
RfDo 

None reported. 
Polycyclic aromatic hydrocarbons. 
Reference concentration. 
Oral reference dose. 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

fetotoxicity 
NA 

nasalnung 
NA 

CNS 
CNS 
NA 
NA 
NA 
NA 

Confidence Level/ 
Uncertainty Factor 

Oral Inhalation 

low/1000 NA 
NA NA 

low/3000 NA 

low/3000 NA 
low/3000 NA 
low/3000 NA 
low/3000 NA 
low/3000 NA 
low/3000 NA 
low/3000 NA 

low/1000 NA 
medium/3 NA 
medium/3 NN1000 
high/10 NA 
low/300 medium/300 

medium/100 NA 
NA NA 
NA medium/30 

medium/300 NA 
medium/3 NA 

low/3 NA 
medium/3 NA 
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TABLE 5-19 
ORAL AND INHALATION CANCER SLOPE FACTORS, TUMOR SITES, 

AND USEPA CANCER CLASSIFICATIONS FOR CONSTITUENTS OF CONCERN 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Oral CSF Inhalation Unit Risk Tumor site 
Constituent (kg-day/mg) TEF (m•tj.lg) Oral Inhalation 

~ 
Benzene 1.5E-02- S.SE-02 NAP 2.2E-06- 7.8E-06 leukemia leukemia 
Trichloroethene 1.1 E-02 NAP 1.7E-06 liver lung 

~ 
Benzo(a)anthracene 7.3E+OO 0.1 S.SE-04 stomach respiratory tract 
Benzo(b )fluoranthene 7.3E+OO 0.1 S.SE-04 stomach respiratory tract 
Benzo(k)fluoranthene 7.3E+OO 0.01 S.SE-04 stomach respiratory tract 
Benzo(a)pyrene 7.3E+OO 1.0 S.SE-04 stomach respiratory tract 
Chrysene 7.3E+OO 0.001 S.SE-04 stomach respiratory tract 
Dibenz( a, h )anthracene 7.3E+OO 1.0 S.SE-04 stomach respiratory tract 
lndeno(1 ,2,3-c,d)pyrene 7.3E+OO 0.1 S.SE-04 stomach respiratory tract 

lnorganjcs 
Arsenic 1.5E+OO NAP 4.3E-03 skin respiratory tract 
Cadmium NAP NAP 1.8E-03 NA respiratory tract 
Chromium VI NAP NAP 1.2E-02 NA lung 
Lead NA NAP NA NA NA 
Nickel (refinery dust) NAP NAP 2.4E-04 NA respiratory tract 

References: IRIS, 2000; USEPA, 1997a. 
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US EPA 
Classification 

A 
C-82 

82 
82 
82 
82 
82 
82 
82 

A 
81 
A 
82 
A 

• Benzo(a)pyrene used as a surrogate for carcinogenic PAHs. The exposure point concentration is multiplied by the TEF and the benzo(a)py 

A Known human carcinogen. 
81 Probable human carcinogen; limited evidence in humans. 
82 Probable human carcinogen; sufficient evidence in animals and 

inadequate data in humans. 
C Possible human carcinogen. 
CSF Cancer slope factor. 
kg-day/mg Kilograms-day per milligram. 
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NA Not available. 
NAP Not applicable. 
PAHs Polycyclic aromatic hydrocarbons. 
TEF Toxicity equivalency factor. 
VOC Volatile organic compounds. 
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TABLES-20 
DERMAL AND ORAL ABSORPTION EFFICIENCIES 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Absorption Efficiency 
Constituents Dermal Oral 

~ 0.1 a 1.00 

EA!:fs 0.03 c 0.85 

lnorganjcs 
Antimony 0.001 a 0.01 
Arsenic 0.001 a 0.95 
Barium 0.001 a 0.07 
Cadmium 0.018 c 0.02 
Chromium 0.001 a 0.02 
Cyanide 0.001 a 0.72 
Lead 0.0006 c 0.15 
Mercury 0.026 c 0.15 
Nickel 0.0023 c 0.043 
Selenium 0.001 a 0.97 
Silver 0.001 a 0.21 
Zinc 0.001 a 0.30 

a USEPA, 1996a. 
b Assumed. 
c ATSDR, 1997. 
NAP Not applicable. 
PAHs Polycyclic aromatic hydrocarbons. 
VOCs Volatile organic compounds. 
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b 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
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TABLE 5-21 Page 1 of2 

ADJUSTED TOXICITY VALUES USED TO ASSESS DERMAL EXPOSURE FOR CONSTITUENTS OF CONCERN 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binningham, Alabama 

Oral 
RfDo (mg/kg/day) CSFo Absorption RfDa (mg/kg/day) CSFa 

Constituent Subchronic Chronic (kg-day/mg) Efficiency Subchronic Chronic (kg-day/mg) 

~ 
Acetone 1.0E+OO 1.0E-01 NC 1.00 [a] 1.0E+OO 1.0E-01 NC 
Benzene NA 3.0E-03 5.5E-02 1.00 [a] NA 3.0E-03 5.5E-02 
Trichloroethene 6.0E-03 6.0E-03 1.1E-02 1.00 [a] 6.0E-03 6.0E-03 1.1 E-02 

~ 
Benzo(a)anthracene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b] 2.6E-01 2.6E-02 8.6E+OO 
Benzo(b)fluoranthene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b) 2.6E-01 2.6E-02 8.6E+OO 
Benzo(k)fluoranthene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b) 2.6E-01 2.6E-02 8.6E+OO 
Benzo(a)pyrene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b] 2.6E-01 2.6E-02 8.6E+OO 
Chrysene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b] 2.6E-01 2.6E-02 8.6E+OO 
Dibenzo(a,h)anthracene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b] 2.6E-01 2.6E-02 8.6E+OO 
lndeno(1,2,3-c,d)pyrene 3.0E-01 3.0E-02 7.3E+OO 0.85 [b] 2.6E-01 2.6E-02 8.6E+OO 

lnoroaojcs 
Antimony 4.0E-04 4.0E-04 NC 0.01 [b] 4.0E-06 4.0E-06 NC 
Arsenic 3.0E-04 3.0E-04 1.5E+OO 0.95 [b) 2.9E-04 2.9E-04 1.6E+OO 
Barium 7.0E-02 7.0E-02 NC 0.07 [b] 4.9E-03 4.9E-03 NC 
Cadmium (food) NA 1.0E-03 NAP 0.02 [b) NA 2.0E-05 NAP 
Chromium VI 2.0E-02 3.0E-03 NAP 0.02 [b] 4.0E-04 6.0E-05 NAP 
Cyanide 2.0E-02 2.0E-02 NC 0.72 [b] 1.4E-02 1.4E-02 NC 
Lead NA NA NA 0.15 [b] NA NA NA 
Mercury NA NA NC 0.15 [b] NA NA NC 
Nickel 2.0E-02 2.0E-02 NAP 0.043 [b) 8.6E-04 8.6E-04 NAP 
Selenium 5.0E-03 5.0E-03 NC 0.97 [b] 4.9E-03 4.9E-03 NC 
Silver 5.0E-03 5.0E-03 NC 0.21 [b) 1.1 E-03 1.1E-03 NC 
Zinc 3.0E-01 3.0E-01 NC 0.30 [b] 9.0E-02 9.0E-02 NC 

Footnotes appear on page 2. 
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TABLE 5-21 
ADJUSTED TOXICITY VALUES USED TO ASSESS DERMAL EXPOSURE FOR CONSTITUENTS OF CONCERN 

Land Disposal Areas RFI 

[a] 
[b) 

CSF 
kg-day/mg 
mg/kg/day 
NA 
NAP 
NC 
PAHs 
RfD 

Assumed. 
ATSDR, 1996. 

Sloss Industries Corporation 
Birmingham, Alabama 

Cancer slope factor (CSFo = oral; CSFa = adjusted for dermal exposure). 
Kilograms-day per milligram. 
Milligrams per kilogram per day. 
Not available. 
Not applicable. 
Not evaluated as a carcinogen. 
Polycyclic aromatic hydrocarbons. 
Reference dose (RfDo = oral; RfDa = adjusted for dermal exposure). 

Page 2 of2 
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TABLE 5-22 
PERMEABILITY COEFFICIENTS FOR CONSTITUENTS 

OF CONCERN IN GROUNDWATER 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Permeability 
Constituent Coefficient 

(cm/hr) [ref] 

~ 
Acetone 5.7E-04 [a] 
Benzene 2.1E-02 [b) 
Trichloroethene 1.6E-02 [b] 

loorgaoics 
Barium 1.6E-04 [c) 
Chromium 1.6E-04 [c) 
Cyanide 1.6E-04 [c) 
Lead 4.0E-06 [d) 
Silver 1.6E-04 [c) 

[a] Calculated using the adjusted Bronaugh equation. 
[b) USEPA, 1992c. 
[c) Assumed equal to the permeability coefficient for water (USEPA, 199 
[d] ATSDR (1991e). 

cm/hr Centimeters per hour. 
ref Reference 
VOCs Volatile organic compounds. 
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Constituent 

Acetone 
Benzene 
Trichloroethene 

~ 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-c,d)pyrene 

References: 

atm-m•/mol 
·c 
cm"/sec 
g/mol 
Koc 
mUg 

TABLE 5-23 Page 1 of 1 

PHYSICAL AND CHEMICAL PROPERTIES OF ORGANIC CONSTITUENTS OF CONCERN 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Molecular 
Weight 
(g/moQ 

58 
78 
131 

228 
252 
252 
252 
228 
278 
276 

Water 
Solubility 

(mg/L 25 •c) 

miscible 
1,780 

1 '1 00 - 1 ,500 

0.0094 - 0.014 
0.0012 
0.00055 

0.0038 - 0.004 
0.0018 - 0.006 
0.00249- 0.005 

0.062 

Binningham, Alabama 

Specific 
Gravity 

0.79 
0.88 
1.46 

1.27 
NA 
NA 

1.35 
1.27 
1.28 
NA 

Vapor 
Pressure 

(mm Hg 25 •c) 

270 
95 
73 

1.1 E-07 
S.OE-07 
9.59E-11 
5.49E-09 
6.3E-09 

-1oe-1o (20 ·c) 
1.0E-09 

Lyman et al., 1990; Montgomery and Welkom, 1990; HSDB 2000. 

Atmospheres-cubic meters per mole. 
Degrees Celsius. 
Square centimeters per second. 
Grams per mole. 
Organic carbon partition coefficient. 
Milliliters per gram. 

Henry's 
Law Constant 
(atm-m•/moQ 

(25 ·c) 

3.97E-05 
5.48E-03 
9.90E-03 

8.00E-06 
1.20E-05 
4.20E-08 
< 2.4E-06 
3.15E-07 
7.33E-09 
2.96E-20 

mg/L 
mmHg 
NA 
PAHs 
VOCs 

Diffusivity 
(cm"/sec) 

0.11498 
0.09320 
0.08116 

0.04564 
0.04392 
0.04392 
0.04653 
0.04531 
0.05707 
0.05728 

Koc 
(mUg) 

0.37 
49- 100 
65-126 

1,400,000 
550,000 

4,400,000 
398,000- 1,900,000 

240,000 
1,700,000 

31,000,000 

Milligrams per liter. 
Millimeters of mercury. 
Not available. 
Polycyclic aromatic hydrocarbons. 
Volatile organic compounds. 
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Parameter (units) 

APe (days) 
APnc (days) 
BW (kg) 
EF (days/year) 
EP (years) 
ET (hours/day) 
IRA (m'/day) 

IRs (mg/day) 

IRw (Uday) 

SAR (mg/cm2/day) 
SSA (em•) 

TABLE 5-24 
RECEPTOR-SPECIFIC EXPOSURE PARAMETERS 

Land Disposal Areas RFI 

Site Worker 

Sloss Industries Corporation 
Birmingham, Alabama 

Resident 

SWMU 23 SWMU 24 SWMU 38 & 39 
SWMU23 

SWMU 38 & 39 

Construction Worker 
SWMU23 

SWMU 38&39 

25,550 25,550 25,550 25,550 25,550 
9,125 9,125 9,125 10,950 365 

70 70 70 70 70 
12 250 250 350 90 
25 25 25 30 1 
2 8 8 0.58 [a] 1 [b] 
5 20 20 15 20 

50 50 50 NAP 480 

1 NAP 1 2 0.01 

0.0152 0.0152 0.0152 NAP 0.367 
3,160 3,160 3,160 18,000 3,160 

References: USEPA (1989, 1996a, 1997, 1999); professional judgement. 

[a] Exposure time for dermal exposure while showering/bathing. 
[b] Exposure time for dermal contact with ponded water. 
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Trespasser (Age 7- 16 years) 
SWMU 23, SWMU 24 

SWMU 38 &39 

25,550 
3,650 

42 
24 
10 
1 
2.5 [c] 

50 

NAP 

0.157 
4,000 

[c] Inhalation rate calculated as 1.5 m'/day (USEPA, 1997) x (70 kg/42 kg) to correct for 70-kg body weight assumed in the inhalation toxicity values. 
APe Averaging period for cancer risk. IRw Ingestion rate of groundwater. 

APnc Averaging period for non-cancer risk. kg Kilogram. 
BW Body weight. L Liter. 
em• Square centimeters. m• Cubic meter. 
EF Exposure frequency. mg Milligram. 
EP Exposure period. NAP Not applicable. 
ET Exposure time. SAR Soil adherence rate. 
IRA Inhalation rate of air. SSA Exposed skin surface area. 
IRs Incidental ingestion rate of soil. SWMU Solid waste management unit. 
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TABLE 5-25 
RISK EQUATIONS FOR WORKER EXPOSURE TO 
SLUDGE, SURFICIAL AND SUBSURFACE SOIL 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

ROUTE-SPECIFIC RISKS: 

Oral: 

ELCR 0 or = EPC5 x IRs x EF x EP 

HQO ucl X BW X (APe or APNe) X [(I/ CSFo) or RfDo 1 

Dermal: 

ELCRd or EPC 5 x SSA x SAR x ABS x EF x EP 
=------~------------------------

HQd ucl X BW X (APe or APNe) X [(1/CSF.) or RID. 1 

Inhalation: 

ELCR; or EPCs x [(1/ VF) + (1/ PEF) 1 x IRC x EF x EP 

HQ; (APe or APNe)x[(UC 2 /UR;) or RfC1 

where: 

(3.1416 X CJ. X T) 112 

VF = QIC x x uc3 2 x Dei x Pa x Kas 

PEF = Q 1 C x 3,600 sec! hr 
RPF x (1- G) x (Urn/ Ut)3 x F, 

Dei x Pa 
CJ. = -=--.--------------. 

Pa+ (ps x (1- Pa) I Kasj 

CANCER RISK: 

ELCR = ELCR0 + ELCRd + ELCR; 

NON-CANCER RISK: 

HI = HQ0 + HQd + HQ; 

Page 1 of 4 
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where: 
a 
ABS 
APe 
APNc 
BW 
CSF 

Dei 
Di 
EF 
ELCR 
EPCs 
EP 
ET 
Fx 

Foe 
G 
H 
HI 
HQ 
IRA 
IRC 

IRs 
Kas 
Kd 
Koc 
Pa 
PEF 
Pt 
ps 
0/C 
RfC 
RfD 

RPF 
RT 

SAR 
SSA 
T 
UC1 

UC2 

uc3 

Urn 
UR; 
Ut 
VF 

TABLE 5-25 
RISK EQUATIONS FOR WORKER EXPOSURE TO 
SLUDGE, SURFICIAL AND SUBSURFACE SOIL 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Alpha; calculation intermediate (cm2/sec). 
Dermal absorption efficiency. 
Averaging period for cancer effects (25,550 days); 70 yrs x 365 days/year. 
Averaging period for non-cancer effects (days); (EP x 365 days/year). 
Body weight (kg). 
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Cancer slope factor for oral (CSF0 ) or dermal (adjusted to an absorbed dose, CSF.) exposure (kg
day/mg; inverse of mg/kg/day). 
Effective diffusivity (w/sec). 
Diffusivity in air (cm2/sec). 
Exposure frequency (days/year). 
Excess lifetime cancer risk ( unitless ). 
Exposure point concentration in soil (arithmetic average) (mglkg). 
Exposure period (years). 
Exposure time (hours/day). 
Function of UUUm (0.000152) (unitless); Fx = 0.18 x [8x3 + 12x] x exp[-(x2)], where x = 0.886 
x(UUUm). 
Fraction organic carbon in soil (0.02). 
Fraction of vegetative cover (unitless); conservatively assumed as zero. 
Henry's Law Constant(atm-m3/rnol). 
Hazard index (unitless); sum ofthe HQs. 
Hazard quotient(unitless). 
Inhalation rate of air (m"/day). 
Inhalation rate correction factor, to correct for differences from the inhalation rate of 20 m•tday 
assumed in the derivation of the inhalation toxicity values; calculated as IRA/(20 m•tday) (unitless). 
Ingestion rate of soil (mg/day). 
Soil-air partition coefficient (g soiUcm• air). 
Soil-water partition coefficient(cm3/g or mUg). Kd is calculated as Foe x Koc for organics. 
Organic carbon partition coefficient ( cm3/g or mUg); average of range in Table 5-20. 
Air-filled soil porosity (0.20) (unitless). 
Particulate emission factor (m3/kg). 
Total soil porosity (0.35) (unitless). 
True soil or particle density (2.65 g/cm3). 

Emission flux per unit concentration (75.0 g/m2/sec)/(kg/m3
) (USEPA, 1996c). 

Subchronic reference concentration for inhalation exposure (mg/m3
). 

Subchronic reference dose for oral (Rf00 ) or dermal (adjusted to an absorbed dose, RfD.) intake 
(mglkg/day). 
Respirable particle fraction (0.036 g/m2/hr) (USEPA, 1991a). 
Product of the ideal gas constant (8.206 x 1 o.s atm-m3/moi/K) and the Kelvin temperature (298 K at 
25 °C) = 0.02445 atm-m3/mol. 
Soil adherence rate (mg/cm2/day). 
Exposed skin surface area (cw). 
Exposure interval(7.9 x 108 sec). 
Unit conversion#1 (106 mglkg). 
Unit conversion #2 (0.001 mg/)Jg). 
Unit conversion #3 (0.0001 m2/cw). 
Wind speed (3.13 rn/sec). 
Unit cancer risk for inhalation exposure (m3/)Jg). 
Equivalent threshold value of wind speed at 1 0 meters ( 12.8 rn/sec ). 
Volatilization factor ( m•fkg). 
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TABLE 5-25 
RISK EQUATIONS FOR WORKER EXPOSURE TO 
SLUDGE, SURFICIAL AND SUBSURFACE SOIL 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

SAMPLE CALCULATION: Benzo(a)pyrene,Site Worker, SWMU 24 Surface Soil. 

x = 0.886 x [ (12.8 mlsec) I (3.13 ml sec)]= 3.62 

Fx = 0.18 x [ (8 x 3.62 3 )+ (12 x 3.62)]x exp[-(3.62 2 )]= 0.000152 

PEF = [ 75.0 g I m
2 

I sec] x (3,600 sec/ hr) 
kg I m3 (0.036 g I m2 I hr) x (I- 0) x [(3.13 m I sec) I (12.8 m I sec)]3 x (0.000152) 

= 3.38 x 1012 m3 I kg 

Kas = (2.40 x 10-Q atm- m
3 

I mol) 4_27 x 10-9 g 1 cm3 
(0.02445 atm · m3 I mol)x (1,149,000 cm3 I g)x (0.02) 

Dei= (0.04653 cm2 I sec)x [(0.20) 333 I (0.35)2] = 0.001787 cm2 I sec 

a= (0.001787cm
2

1sec)x 0.20 7_20 x 10-13cm2lsec 
0.20+ [(2.65 g I cm3)x (1- 0.20) I (4.27 x 10-9 g I cm3)] 

VF 
75.0glm2 1sec [3.1416x(7.20x10-13 cm2 1sec)x(7.9xl08 sec)] 112 (0_4 21 2) 

= x xi mcm 
kg I m3 2 x (0.001787 cm2 I sec) x 0.20 x (4.27 x 10-9 g I cm3) 

= 1.03 x 108 m3 I kg 

Cancer Risk: 

(6.9 mglkg) x (50mglday) x(250dayslyr) x (25yrs) 
ELCRo = (106 mg 1 kg) x (70 kg) x (25,550 days) x II (7.3 kg· day I mg) 

= 8.8 X 10-6 

(6.9 mg I kg) x (3,160 cm 2) x (0.0152 mgl em 2 I day) x (0.03) x (250 days I yr) x (25 yrs) 

(1 06 mg I kg) x (70 kg) x (25,550 days) x 11 (8.6 kg· day I mg) 

= 3.0 X 10-7 
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TABLE 5-25 
RISK EQUATIONS FOR WORKER EXPOSURE TO 
SLUDGE, SURFICIAL AND SUBSURFACE SOIL 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Page 4 of4 

ELCR; 
(6.9 mglkg) x [(1/1.03 x!0 8 m3/kg) + (1/3.38 x!0 12 m 3/kg)] x (I) x (250 dayslyr) x (25 yrs) 

(25,550 days) x [(0.001 mg/J.lg)/(8.8x!0- 4 m 3/J.lg)] 

1.4 X 10-S 

ELCR = (8.8xl0-6 )+(3.0xl0-7 )+ (1.4xl0-8
) = 9.lxl0-6 

Non-Cancer Risk: 

HQ (6.9 mg/ kg)x (50 mg/ day)x (250 days/ yr)x (25yrs) 
0 (106 mg/ kg)x (70 kg)x (9,125 days)x (3.0x 10 2 mg/ kg/ day) 

= J.l X 10-4 

HQd = (6.9 mg/kg) x (3,160 cm2
) x (0.0152 mg/ cm2 I day) x (0.03) x (250 days/ yr) x (25 yrs) 

(106 mg/kg)x(70kg)x(9,125days)x(2.6 x 10·2 mg/kg/day) 

= 3.7 X 10-6 

(6.9 mglkg) x [(111.03x108 m3/kg) + (1!3.38x1012 m3/kg)] x (I) x (250 dayslyr) x (25 yrs) 

(9,125 days) x NA 

NA 

HI =(l.l X 10-4)+(3.7 X 10-6)+NA = l.l X 10-4 =0.00011 
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TABLE 5·28 Page 1 of 1 

RISK CALCULATIONS FOR SITE WORKER EXPOSURE TO SLUDGE FOR SWMU 23 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

CANCER RISK NON-CANCER RISK 
EPCs Route-Specific Risks Calculated Route-Specific Risks Calculated 

Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation Risk 

fAin ((Jg/kg) ELCRo ELCRd ELCRi ELCR HQo HQd HQi HI 
Benzo(a)anthracene 4,500 • 2.8E-07 9.4E-09 6.9E-11 2.8E-07 3.5E-06 1.2E-07 NA 0.0000036 
Benzo(b )fluoranthene 5,700 3.5E-07 1.2E-08 1.7E-10 3.6E-07 4.5E-06 1.5E-07 NA 0.0000046 
Benzo(k)fluoranthene 270 1.7E-08 5.6E-10 1.7E-13 1.7E-08 2.1E-07 7.0E-09 NA 0.00000022 
Benzo(a)pyrene 47,000 • 2.9E-06 9.8E-08 4.4E-10 3.0E-06 3.7E-05 1.2E-06 NA 0.000038 
Chrysene 39 • 2.4E-09 8.1E-11 2.9E-13 2.5E-09 3.1E-08 1.0E-09 NA 0.000000032 
Dibenzo(a,h)anthracene 3,200 • 2.0E-07 6.7E-09 1.5E-12 2.0E-07 2.5E-06 8.3E-08 NA 0.0000026 
lndeno(1 ,2,3-cd)pyrene 3,900 2.4E-07 8.1E-09 3.0E-15 2.5E-07 3.1 E-06 1.0E-07 NA 0.0000032 

lnorganjcs (mg/kg) 
Arsenic 42 • 5.3E-07 5.4E-10 1.6E-13 5.3E-07 3.3E-03 3.3E-06 NA 0.0033 
Chromium 190 NAP NAP 2.0E-12 2.0E-12 1.5E-03 7.1E-05 4.6E-09 0.0016 
Mercury 9 • NC NC NC NC NA NA 7.0E-11 7.0E-11 
Nickel 270 NC NC 5.6E-14 5.6E-14 3.2E-04 1.6E-05 NA 0.00033 
Selenium 150 • NC NC NC NC 7.0E-04 6.9E-07 NA 0.00071 

I TOTAL ELCR SE-08 I TOTAL HI 0.006 

EPC is equal to the maximum detected concentration. 
ELCR Excess lifetime cancer risk. 
EPCs Exposure point concentration in sludge waste (Table 5-2). 
HI Hazard index. 
mg/kg Milligrams per kilogram. 
NA Not available. 
NAP Not applicable. 
NC Not a suspected carcinogen. 
PAHs Polycyclic aromatic hydrocarbons. 
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Constituent 

lnorganics 
Arsenic 

ELCR 
EPCs 
HI 
HQ 
mg/kg 
NA 

TABLE 5-27 
RISK CALCULATIONS FOR CONSTRUCTION WORKER EXPOSURE TO SUBSURFACE SOIL FOR SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binningham, Alabama 

EPCs 
(mg/kg) 

22 

Excess lifetime cancer risk. 

CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 
S.OE-07 2.1E-09 9.9E-14 

I TOTAL ELCR 

Exposure point concentration in subsurface soil (Table 5-1) (mg/kg). 
Hazard index. 
Hazard quotient. 
Milligrams per kilogram. 
Not available. 

Calculated 
Risk 

ELCR 
S.OE-07 

8E~7 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

HQo HQd HQi 
1.2E-01 3.1E-04 NA 

I TOTAL HI 

Page 1 of 1 

I 
Calculated 

Risk 

HI 
0.12 

0.1 
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TABLES-28 
RISK CALCULATIONS FOR TEENAGE TRESPASSER EXPOSURE TO SLUDGE FOR SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

CANCER RISK 
EPCs Route-Specific Risks 

Constituent Oral Dermal 

~(IJg/kg) ELCRo ELCRd 
Benzo( a)anthracene 4,500 • 3.7E-07 1.6E-07 
Benzo(b )fluoranthene 5,700 . 4.7E-07 2.1E-07 
Benzo(k)fluoranthene 270 2.2E-08 9.8E-09 
Benzo(a)pyrene 47,000 • 3.8E-06 1.7E-06 
Chrysene 39 • 3.2E-09 1.4E-09 
Dibenzo(a,h)anthracene 3,200 • 2.6E-07 1.2E-07 
lndeno(1 ,2,3-cd)pyrene 3,900 • 3.2E-07 1.4E-07 

lnorganjcs (mg/kg) 
Arsenic 42 7.0E-07 9.4E-09 
Chromium 190 NAP NAP 
Mercury 9 • NC NC 
Nickel 270 • NC NC 
Selenium 150 • NC NC 

• 
ELCR 
EPCs 
HI 
IJg/kg 
mg/kg 
NA 
NAP 
NC 
PAHs 

EPC is equal to the maximum detected concentration. 
Excess lifetime cancer risk. 
Exposure point concentration in sludge waste (Table 5-2). 
Hazard index. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Not a suspected carcinogen. 
Polycyclic aromatic hydrocarbons. 

Inhalation 

ELCRi 
2.8E-11 
6.7E-11 
6.7E-14 
1.8E-10 
1.1E-13 
6.1 E-13 
1.2E-15 

6.3E-14 
7.9E-13 

NC 
2.3E-14 

NC 

I TOTAL ELCR 

Calculated 
Risk 

ELCR 
5.3E-07 
6.7E-07 
3.2E-08 
5.5E-06 
4.6E-09 
3.8E-07 
4.6E-07 

7.1 E-07 
7.9E-13 

NC 
2.3E-14 

NC 

SE-06 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

HQo HQd HQi 
1.2E-05 5.1E-06 NA 
1.5E-05 6.5E-06 NA 
7.0E-07 3.1E-07 NA 
1.2E-04 5.3E-05 NA 
1.0E-07 4.4E-08 NA 
8.3E-06 3.6E-06 NA 
1.0E-05 4.4E-06 NA 

1.1E-02 1.4E-04 NA 
S.OE-03 3.1E-03 4.6E-09 

NA NA 7.0E-11 
1.1 E-03 7.1 E-04 NA 
2.3E-03 3.0E-05 NA 

I TOTAL HI 

Page 1 of 1 

I 
Calculated 

Risk 

HI 
0.000017 
0.000021 

0.0000010 
0.00018 

ar:n::r::a;; 
0.000012 
0.000015 

0.011 
0.0081 
7.0E-11 
0.0018 
0.0024 

0.02 
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Page 1 of 3 
TABLE 5-29 

RISK EQUATIONS FOR CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

ROUTE-SPECIFIC RISKS: 

Oral: 

Dermal: 

Inhalation: 

where: 

EPCgw X IR X EF X EP 

BW x (APe or APNe) x [(1/ CSF0 ) or RfD 0 ] 

EPCgw x SSA x PC x (0.001Ucm3
) x ET x EF x EP 

BW x (APe or APNe) x [(1/CSF8 ) or RfD 8 ] 

ELCRi EPCvx IRCx EFxEP 

orHQi (APeorAPNe)x[(0.001mg/~t g)/URi or RfC] 

EPCgw x (103 Um3
) SA 

EPCv = x -----
1/k1 + [RT/(kg X H)] Hb X Wb X U 

CANCER RISK: 

ELCR ELCR0 + ELCRd + ELCRi 

NON-CANCER RISK: 

where: 

APe 
APNc 
BW 
CSF 

EF 
ELCR 
ET 
EP 
EPCgw 
EPCv 
H 
Hb 
HI 
HQ 
IR 
IRA 
IRC 

Averaging period for cancer effects (days). 
Averaging period for non-cancer effects (days). 
Body weight (kg). 
Cancer slope factor for oral (CSF0 ) or dermal (adjusted to an absorbed dose, CSF.) 
exposure (kg-day/mg; inverse of mglkg/day). 
Exposure frequency (days/year). 
Excess lifetime cancer risk (unitless). 
Exposure time (hours/day). 
Exposure period (years). 
Exposure point concentration in groundwater (mg/L). 
Exposure point concentration in the vapor phase (mglm\ 
Henry's Law Constant (atm-m3/mol). 
Height of mixing zone (2 meters). 
Hazard index (unitless); sum of the HQs. 
Hazard quotient (unitless). 
Incidental ingestion rate (Uday). 
Inhalation rate of air (m'/day). 
Inhalation rate correction factor, to correct for differences from the inhalation rate of 20 
m'/day assumed in the derivation of the inhalation toxicity values; calculated as IR#(20 
m'/day) (unitless). 
Gas-phase mass transfer coefficient (m/sec)- (8.3 1 o·3 m/sec) [(18 g/moi)/MW]112

• 

ARCADIS Geraghty & Miller 



Page 2 of 3 
TABLES-29 

RISK EQUATIONS FOR CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER 
Land Disposal Areas RFI 

MW 
PC 
RfC 
RfD 

RT 

SA 
SSA 
u 
URI 
\Nb 

Sloss Industries Corporation 
Birmingham, Alabama 

Liquid-phase mass transfer coefficient (m/sec) - (5.6 
g/moi}/MW]112

• 

Molecular weight (g/mol)_ 
Permeability constant (em/hour). 
Reference concentration for inhalation exposure (mgtm\ 

10-5 m/sec) [(44 

Reference dose for oral (RfDo) or dermal (adjusted to an absorbed dose, RfDa) 
exposure (mg/kg/day). 
Product of the universal gas constant (R = 8.206 1 o-5 atm-m3/moi!K) and the relevant 
Kelvin temperature (T = 298 K); RT = 0.02445 atm-m3/mol. 
Source area (1 m2

). 

Exposed skin surface area (cm2
). 

Mean wind speed (3.13 m/sec). 
Unit cancer risk for inhalation exposure (m3

/ g). 
IJ\Ijdth of mixing zone (1 meter). 

SAMPLE CALCULATION: Benzene at SWMUs 38 & 39: 

k
8 

= (83x10-3 m/sec)x[(I8g/mol)/(78g/mol)]112 = 4.0x10-3 m/sec 

k 1 = (5.6 x 10-5 m/sec) x [(44 g/mol)/(78g/mol)] 112 = 42 x 10-5 m/sec 

EPCv 
0.0054mg!Lx(103 L/m3

) 1m2 

= x-------

( 
I ) ( 0.02445 atm-m3/mol ) 2m x 1m x 3.13 rn!sec 

42 X I o-s rnlsec + 0.004 rn!sec X 0.00548 atm- m 3 /mol 

Cancer Risk: 

ELCRo = 

ELCR.J 

0.0054 mg!L x O.oi Llday x 90 days/yr x 1 yr 

70 kg x 25,550 days x (1/0.055kg-day/mg) 

Jj X JO-IO 

0.0054mg!L x 3,160cm2 x 0.02lcm/hr x O.OOIL!cm3 x lhr/day x 90days/yr x 1 yr 

70 kg x 25,550 days x (l/0.055kg-day/mg) 

9.9 X 10-IO 

ARCADIS Geraghty & Miller 



Page 3 of3 
TABLE 5-29 

RISK EQUATIONS FOR CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

(3.4 x 10-s mg!m 3
) x 1 x 90 days/yrx 1 yr 

25,550 days x (0.001 mg!lg )/(7.8 x 10"6 m 3/Jlg) 

= 9.4 x 10-10 

ELCR = (1.5x10-10
) + (9.9x10-10

) + (9.4x10-10
) = 2.lx10-9 

Non-Cancer Risk: 

0.0054 mg!L x 0.01 Uday x 90 days/yr x 1 yr 

70 kg x 365 days x 0.003 mg/kg-day 

0.000063 

0.0054mg/L X 3,160cm2 
X 0.021cm/hr X 0.001Ucm3 

X lhr/day X 90days/yr X 1yr 

70 kg x 365 days x 0.003 mg I kg- day 

0.00042 

(3.4 X 10-S mg/m 3
) X } X 90 days/yr X 1 yr 

365 daysx (0.06 mg!m 3
) 

= 0.00014 

HI 0.0000063 + 0.00042 + 0.00014 = 0.00064 
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TABLE 5-30 Page 1 of 1 

RISK CALCULATIONS FOR CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER AT SWMU 23 
Land Disposal Areas RFI 

EPCgw 
Constituent 

~(IJgiL) 

Acetone 84 

EPCv 
(rng/m') 

8.8E-05 

Permeability 

Coefficient 
(cm/hr) 

5.7E-04 

Sloss Industries Corporation 
Binning ham, Alabama 

CANCER RISK 

Route-Specific Risks 
Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 

NC NC NC 

Calculated 
Risk 

ELCR 

NC 

IDQWi!Di~ (rng/L) 
Barium 
Chromium 

cmlhr 
ELCR 
EPCgw 
EPCv 
HI 
HQ 
rng/m3 

0.28 NV 
0.030 NV 

Centimeters per hour. 
Excess lifetime cancer risk. 

1.6E-04 
1.6E-04 

NC 
NAP 

NC 
NAP 

Exposure point concentration in the groundwater (Table 5-3). 
Exposure point concentration in the vapor phase (rng/m'). 
Hazard index (sum of HQs). 
Hazard quotient. 
Milligrams per cubic meter. 

g:\proJ\t1320\Landdisp\Revrpt\Revtable\Table 5-30Risk Calculations GW SWMU23\30Mar2000 

NV 
NV 

NC 
NAP 

I TOTAL ELCR NC 

NON-CANCER RISK 

Route-Specific Risks Calculated 
Risk Oral Dermal Inhalation 

HQo HQd HQi HI 

3.0E-06 5.3E-07 NA 0.0000035 

1.4E-04 1.0E-04 NV 0.00024 
5.3E-05 1.3E-04 NV 0.00019 

TOTAL HI 0.0004 

IJgiL Micrograms per liter. 
rng/L Milligrams per liter. 
NA Not available. 
NC Not a suspected carcinogen. 
NV Not volatile. 
voc Volatile organic compound. 

ARCADIS Geraghty & Miller 



TABLE 5-31 
RISK EQUATIONS FOR POTABLE GROUNDWATER EXPOSURE 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

ROUTE-SPECIFIC RISKS: 

Oral: 

EPCGw x lltw x EF x EP 

BW x (APe or APNe) x [(I I CSF0 ) or RID0 ] 

Dermal: (only for residential exposure) 

EPCGw x SSA x PC x ETb x EF x EP 

BW x (APe or APNc) x (1,000 cm3 I L) x [(l I CSF8 ) or RID.] 

Inhalation: (only for residential exposure) 

ELCRi 

orHQi 

CANCER RISK: 

EPCGw x VFw x IRC x EF x EP 
=------~~--~--~~~--~= 

(APe or APNc) x [ (0.001 mg/lg/ I URi or RfC] 

ELCR = ELCR0 + ELCRd + ELCRi 

NON-CANCER RISK: 

where: 

APe Averaging period for cancer effects (25,550 days). 
APNc Averaging period for non-cancer effects (days); EP x 365 days/year. 
BW Body weight (kg). 
EPCGW Constituent concentration in groundwater (rng/L). 

Page 1 of2 

CSF Cancer slope factor for oral (CSF0 ) or dermal (adjusted to an absorbed dose, CSF.) 
exposure (kg-day/mg; inverse of mglkg/day). 

EF Exposure frequency (days/year). 
ELCR Excess lifetime cancer risk for oral (ELCR0 ), dermal (ELC~). inhalation (ELCR1) or total 

(ELCR) exposure (unitless). 
EP Exposure period (years). 
ETb Exposure time while bathing or showering (hours/day). 
HI Hazard index (unitless); sum of the HQs. 
HQ Hazard quotient (unitless). 
IRA Inhalation rate of air (m'/day). 
IRC Inhalation rate correction factor, to correct for differences from the inhalation rate of 20 

m•/day 
assumed in the derivation of the inhalation toxicity values; calculated as IRA/(20 m•Jday) 
(unitless). 

IRw Ingestion rate of drinking water (Uday). 
PC Permeability constant (em/hour). 
RfC Reference concentration for inhalation exposure (mglm\ 
RfD Reference dose for oral (Rf00 ) or dermal (adjusted to an absorbed dose, RID.) exposure 
(rnglkg/day). 
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TABLE 5-31 
RISK EQUATIONS FOR POTABLE GROUNDWATER EXPOSURE 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Exposed skin surface area (em\ 
Unit cancer risk for inhalation exposure (m3

/ g). 

Page 2 of2 

SSA 
UR; 
VFw Volatilization factor for volatile organic compounds (VOCs) from household tap water (0.5 

Umi (USEPA, 1991a). 

SAMPLE CALCULATION: trichloroethene; residential exposure- SWMUs 38 and 39 

Cancer Risk: 

(0.0014 mg!L)x (2Uday)x (350days/yr)x (30 yrs) 
ELCRo = -'----"'-~'-----''-'--'----=--.:.....;_--'-----'--'-

(70kg) x(25,550days) x [1/(0.0llkg-day/mg)] 

= 1.8 X 10-7 

(0.0014 mg!L) x (18,000 cm 2
) x (0.016 cm!hr)x (0.58 hr/day)x (350 day/yr)x (30 yrs) 

(70 kg)x (25,550 days)x (1,000 cm3/L) x [ 1 /(0.011kg- day/mg)] 

= 1.5 X 10-S 

(0.0014mg!L)x (0.5 Um3 )x 0.75 x (350 days/yr)x (30yrs) 
ELCR· =~--~~~-~--~-~~~~~ 1 

(25,550 days)x [(0.001 mgllg )/(1.7 x 10-6 m 3 /flg)] 

= 3.7x10-7 

Non-Cancer Risk: 

HQ = (0.0014mg!L)x (2Uday)x(350days/yr)x(30yrs) 
0 (70kg) x (10,950days)x (0.006mg!kg/day) 

= 0.0064 

HQ = (0.0014 mg!L) x (18,000 cm2
) x (0.016 cm!hr)x (0.58 hr/day)x (350days/yr)x (30yrs) 

d (70 kg)x (10,950 days)x(l,OOO cm3/L)x(0.006 mg!kg/day) 

= 0.00053 

HQ· = (0.0014mg!L) x (0.5 L!m3 )x 0.75 x(350days/yr)x (30 yrs) 
1 

(10,950days)x(NAmg/m3
) 

= NA (not available; insufficient toxicity data) 

HI = 0.0064 + 0.00053 + NA = 0.0069 

ARCADIS Geraghty & Miller 



TABLE 5-32 Page 1 of 1 

RISK CALCULATIONS FOR SITE WORKER EXPOSURE TO POTABLE GROUNDWATER AT SWMU 23 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Constituent 

~(IJg/L) 

Acetone 

lnoraanjcs (mg/L) 
Barium 
Chromium 

EPCGW 

84 

0.28 
0.030 

Excess lifetime cancer risk. 

I TOTAL 

ELCR 
EPCGW 
HQ 

Constituent concentration in groundwater. 
Hazard quotient. 
Micrograms per liter. 
Milligrams per liter. 

CANCER 
RISK 
ELCR 

NC 

NC 
NAP 

NC 

IJg/L 
rng/L 
NAP 
NC 
VOCs 

Not applicable; carcinogenic only by inhalation. 
Not a suspected carcinogen. 
Volatile organic compounds. 
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I TOTAL 

NON-CANCER 
RISK 
HQ 

0.00039 

0.0019 
0.0047 

0.007 

ARCADIS Geraghty & Miller 



Constituent 

~(J.Jg/L) 

Acetone 

TABLES-33 
RISK CALCULATIONS FOR RESIDENTIAL EXPOSURE TO GROUNDWATER AT SWMU 23 

Land Disposal Areas RFI 

84 

Sloss Industries Corporation 
Binningham, Alabama 

CANCER RISK 

Route-Specific Risks 
Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 

NC NC NC 

Calculated 
Risk 

ELCR 

NC 

NON-CANCER RISK 

Route-Specific Risks 
Oral Dermal Inhalation 

HQo HQd HQi 

2.3E-02 6.8E-05 NA 

lnorganjcs (mg/L) 
Barium 0.28 NC NC NC 1.1 E-01 1.3E-03 
Chromium 0.030 NAP NAP NAP 2.7E-01 1.1 E-02 

I TOTAL ELCR NC I TOTAL HI 

Number is not appropriate or not applicable. mg/L Milligrams per liter. 
ELCR Excess lifetime cancer risk. NA Not available; insufficient toxicity data. 
EPCGw Constituent concentration in groundwater. NAP Not applicable; carcinogenic only by inhalation. 

HI Hazard index. NC Not a suspected carcinogen. 
HQ Hazard quotient. vocs Volatile organic compounds. 
J.Jg/L Micrograms per liter. 

Page 1 of 1 

Calculated 
Risk 

HI 

0.023 

0.11 
0.29 

0.4 
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TABLE 5-34 Page 1 of 1 

RISK CALCULATIONS FOR SITE WORKER EXPOSURE TO SURFICIAL SOIL FOR SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

CANCER RISK NON-CANCER RISK 
EPCs Route-Specific Risks Calculated Route-Specific Risks Calculated 

Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation Risk 

~(i.Jg/kg) ELCRo ELCRd ELCRi ELCR HQo HQd HQi HI 
Benzo(a)anthracene 1,600 2.0E-06 6.9E-08 5.4E-09 2.1E-06 2.6E-05 8.7E-07 NA 0.000027 
Benzo(b)fluoranthene 720 9.2E-07 3.1E-08 4.7E-09 9.5E-07 1.2E-05 3.9E-07 NA 0.000012 
Benzo(k)fluoranthene 31 4.0E-08 1.3E-09 4.2E-12 4.1E-08 5.1E-07 1.7E-08 NA 0.00000052 
Benzo(a)pyrene 6,900 8.8E-06 3.0E-07 1.4E-08 9.1E-06 1.1E-04 3.7E-06 NA 0.00012 
Chrysene 7.0 8.9E-09 3.0E-10 1.1E-11 9.2E-09 1.1E-07 3.8E-09 NA 0.00000012 
Dibenzo{a,h)anthracene 310 4.0E-07 1.3E-08 3.2E-11 4.1E-07 5.1E-06 1.7E-07 NA 0.0000052 
lndeno( 1 ,2,3-cd)pyrene 570 7.3E-07 2.5E-08 3.6E-14 7.5E-07 9.3E-06 3.1E-07 NA 0.000010 

lnorganics (mg/kg) 
Antimony 5.2 NC NC NC NC 6.4E-03 6.1E-04 NA 0.0070 
Cadmium 6.2 NAP NAP 8.1E-13 8.1E-13 3.0E-03 2.6E-03 NA 0.0057 
Chromium 59 NAP NAP 5.1E-11 5.1E-11 9.6E-03 4.6E-04 1.2E-07 0.010 

I TOTAL ELCR 1E-05 I TOTAL HI 0.02 

ELCR Excess lifetime cancer risk. 
EPCs Exposure point concentration in surface soil (Table 5-4). 
HI Hazard index. 
I.Jg/kg Micrograms per kilogram. 
mg/kg Milligrams per kilogram. 
NA Not available. 
NAP Not applicable. 
NC Not a suspected carcinogen. 
PAHs Polycyclic aromatic hydrocarbons. 
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Constituent 

lnoroanjcs 
Antimony 
Cadmium 
Chromium 
Lead 
Zinc 

* 
ELCR 
EPCs 
HI 
mg/kg 
NA 
NAP 
NC 

TABLE 5-35 
RISK CALCULATIONS FOR SITE WORKER EXPOSURE TO SLUDGE FOR SWMU 24 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binningham, Alabama 

EPCs 
(mg/kg) 

18 * 
11 * 

180 * 
1,700 * 
4,500 • 

CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 
NC NC NC 

NAP NAP 1.4E-12 
NAP NAP 1.6E-10 
NA NA NA 
NC NC NC 

I TOTAL ELCR 

EPC is equal to the maximum detected concentration. 
Excess lifetime cancer risk. 
Exposure point concentration in sludge waste (Table 5-5) (mg/kg). 
Hazard index. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Not a suspected carcinogen. 

Calculated 
Risk 

ELCR 
NC 

1.4E-12 
1.6E-10 

NA 
NC 

2E-10 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dennal Inhalation 

HQo HQd HQi 
2.2E-02 2.1E-03 NA 
5.4E-03 4.7E-03 NA 
2.9E-02 1.4E-03 3.6E-07 

NA NA NA 
7.3E-03 2.3E-05 NA 

I TOTAL HI 

Page 1 of 1 

Calculated 
Risk 

HI 
0.024 
0.010 
0.031 

NA 
0.0074 

0.07 

g:\proj\tf320\landdisp\Revrpt\Revtable\Table 5-35Risk Calculations SludgeWaste SWMU24.xls ARCADIS Geraghty & Miller 



TABLE 5-36 Page 1 of 1 

RISK CALCULATIONS FOR TRESPASSER EXPOSURE TO SURFICIAL SOIL FOR SWMU 24 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

CANCER RISK NON-CANCER RISK 
EPCs Route-Specific Risks Calculated Route-Specific Risks Calculated 

Constituent Oral Dermal Inhalation Risk Oral Dermal Inhalation Risk 

~(~g/kg) ELCRo ELCRd ELCRi ELCR HQo HQd HOi HI 
Benzo(a)anthracene 1,600 1.3E-07 5.BE-OB 9.9E-12 1.9E-07 4.2E-06 1.BE-06 NA 0.0000060 
Benzo(b)fluoranthene 720 5.9E-OB 2.6E-08 8.5E-12 8.5E-OB 1.9E-06 8.2E-07 NA 0.0000027 
Benzo(k)fluoranthene 31 2.5E-09 1.1E-09 7.7E-15 3.7E-09 8.1E-OB 3.5E-OB NA 0.00000012 
Benzo(a)pyrene 6,900 5.6E-07 2.5E-07 2.6E-11 8.1E-07 1.BE-05 7.8E-06 NA 0.000026 
Chrysene 7.0 5.7E-10 2.5E-10 2.1E-14 8.3E-10 1.8E-OB 7.9E-09 NA 0.000000026 
Dibenzo( a, h )anthracene 310 2.5E-08 1.1E-OB 5.9E-14 3.7E-OB 8.1E-07 3.5E-07 NA 0.0000012 
lndeno(1 ,2,3-cd)pyrene 570 4.7E-08 2.1E-08 1.7E-16 6.7E-OB 1.5E-06 6.5E-07 NA 0.0000021 

lnorganics (mg/kg) 
Antimony 5.2 NC NC NC NC 1.0E-03 1.3E-03 NA 0.0023 
Cadmium 6.2 NAP NAP 3.9E-15 3.9E-15 4.9E-04 5.5E-03 NA 0.0060 
Chromium 59 NAP NAP 2.5E-13 2.5E-13 1.5E-03 9.7E-04 1.4E-09 0.0025 

I TOTAL ELCR 1 E-{)6 I TOTAL HI 0.01 

ELCR Excess lifetime cancer risk. 
EPCs Exposure point concentration in surface soil (Table 5-4). 
HI Hazard index. 
~g/kg Micrograms per kilogram. 
mg/kg Milligrams per kilogram. 
NA Not available. 
NAP Not applicable. 
PAHs Polycyclic aromatic hydrocarbons. 
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Constituent 

lnorganjcs 
Antimony 
Cadmium 
Chromium 
Lead 
Zinc 

* 
ELCR 
EPCs 
HI 
mg/kg 
NA. 
NAP 
NC 

TABLE 5-37 
RISK CALCULATIONS FOR TRESPASSER EXPOSURE TO SLUDGE FOR SWMU 24 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binningham, Alabama 

EPCs 
(mg/kg) 

18 * 
11 * 
180 • 

1,700 * 
4,500 * 

CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 
NC NC NC 

NAP NAP 6.9E-15 
NAP NAP 7.5E-13 
NA NA NA 
NC NC NC 

I TOTAL ELCR 

EPC is equal to the maximum detected concentration. 
Excess lifetime cancer risk. 
Exposure point concentration in sludge waste (Table 5-5) (mg/kg). 
Hazard index. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Not a suspected carcinogen. 

Calculated 
Risk 

ELCR 
NC 

6.9E-15 
7.5E-13 

NA 
NC 

SE-13 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

HQo HOd HQi 
3.5E-03 4.4E-03 NA 
8.6E-04 9.7E-03 NA 
4.7E-03 2.9E-03 4.4E-09 

NA NA NA 
1.2E-03 4.9E-05 NA 

I TOTAL HI 

Page 1 of 1 

Calculated 
Risk 

HI 
0.0079 
0.011 

0.0076 
NA 

0.0012 

0.03 
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Constituent 

lnoroanjcs 
Antimony 
Cadmium 
Zinc 

* 
ELCR 
EPCs 
HI 
mg/kg 
NA 
NAP 
NC 

EPCs 
(mg/kg) 

15 
12 

3,100 

* 

* 
* 

TABLE 5-38 
RISK CALCULATIONS FOR SITE WORKER EXPOSURE TO SLUDGE FOR SWMU 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binning ham, Alabama 

CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 
NC NC NC 
NAP NAP 1.6E-12 
NC NC NC 

Calculated 
Risk 

ELCR 
NC 

1.6E-12 
NC 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

HQo 
1.8E-02 
5.9E-03 
5.1E-03 

HQd 
1.8E-03 
5.1E-03 
1.6E-05 

HQi 
NA 
NA 
NA 

Page 1 of 1 

Calculated 
Risk 

HI 
0.020 
0.011 

0.0051 

I TOTAL ELCR 2E-12 I TOTAL HI 0.04 

EPC is equal to the maximum detected concentration. 
Excess lifetime cancer risk. 
Exposure point concentration in sludge waste (Table 5-7) (mg/kg). 
Hazard index. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Not a suspected carcinogen. 
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Constituent 

lnoroanjcs 
Antimony 
Cadmium 
Zinc 

* 
ELCR 
EPCs 
HI 
mg/kg 
NA 
NAP 
NC 

TABLE 5-39 
RISK CALCULATIONS FOR TRESPASSER EXPOSURE TO SLUDGE FOR SWMU 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

EPCs 
(mg/kg) 

15 
12 

* 
* 

3,100 * 

CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

ELCRo ELCRd ELCRi 
NC NC NC 

NAP NAP 7.5E-15 
NC NC NC 

I TOTAL ELCR 

EPC is equal to the maximum detected concentration. 
Excess lifetime cancer risk. 
Exposure point concentration in sludge waste (Table 5-7) (mg/kg). 
Hazard index. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Not a suspected carcinogen. 

Calculated 
Risk 

ELCR 
NC 

7.5E-15 
NC 

SE-15 

NON-CANCER RISK 
Route-Specific Risks 

Oral Dermal Inhalation 

HQo HQd HQi 
2.9E-03 3.7E-03 NA 
9.4E-04 1.1E-02 NA 
8.1E-04 3.4E-05 NA 

I TOTAL HI 

Page 1 of 1 

Calculated 
Risk 

HI 
0.0066 
0.012 

0.00084 

0.02 
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TABLE 5-40 Page 1 of 1 

RISK CALCULATIONS FOR CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER AT SWMUs 38 AND 39 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binning ham, Alabama 

Permeability CANCER RISK 

EPCgw EPCv Coefficient Route-Specific Risks 
Constituent (mg/rri') (cm!hr) Oral Dermal 

ELCRo ELCRd 
~(iJgiL) 

Acetone 160 1.7E-04 5.7E-04 NC NC 
Benzene 5.4 3.4E-05 2.1E-02 1.5E-10 9.9E-10 
Trichloroethene 1.4 7.0E-06 1.6E-02 7.7E-12 3.9E-11 

IDQ!lli!Di~ (mg/L) 
Barium 
Chromium 
Cyanide 
Lead 
Silver 

cm/hr 
ELCR 
EPCgw 
EPCv 
HI 
HQ 
IJg/L 

0.37 NV 
0.0084 NV 

0.38 NV 
0.017 NV 
0.026 NV 

Centimeters per hour. 
Excess lifetime cancer risk. 

1.6E-04 NC NC 
1.6E-04 NAP NAP 
1.6E-04 NC NC 
4.0E-06 NA NA 
1.6E-04 NC NC 

Exposure point concentration in the groundwater (Table 5-8). 
Exposure point concentration in the vapor phase (mg/m"). 
Hazard index (sum of HQs). 
Hazard quotient. 
Micrograms per liter. 

g:\proj\tt320\land disp\Revrpt\Revtable\Table 5-40Risk Calculations GW S\!\IMU38-39\30Mar2000 

Inhalation 

ELCRi 

NC 
9.4E-10 
4.2E-11 

NV 
NV 
NV 
NV 
NV 

I TOTALELCR 

Calculated 
Risk 

ELCR 

NC 
2.1E-09 
8.9E-11 

NC 
NAP 
NC 
NA 
NC 

2E-09 

mg/L 
mg/m" 
NA 
NC 
NV 
VOCs 

NON-CANCER RISK 

Route-Specific Risks 
Oral Dermal 

HQo HQd 

5.6E-06 1.0E-06 
6.3E-05 4.2E-04 
8.2E-06 4.2E-05 

1.9E-04 1.3E-04 
1.5E-05 3.7E-05 
6.7E-04 4.7E-05 

NA NA 
1.8E-04 4.4E-05 

Milligrams per liter. 
Milligrams per cubic meter. 
Not available. 
Not a suspected carcinogen. 
Not volatile. 
Volatile organic compounds. 

Inhalation 

HQi 

NA 
1.4E-04 

NA 

NV 
NV 
NV 
NV 
NV 

TOTAL HI 

Calculated 
Risk 

HI 

0.0000067 
0.00063 
0.000050 

0.00032 
0.000052 
0.00072 

NA 
0.00023 

0.002 
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TABLE 5-41 
RISK CALCULATIONS FOR SITE WORKER EXPOSURE 
TO POTABLE GROUNDWATER AT SWMUs 38 AND 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Constituent 

~(IJg/L) 

Acetone 
Benzene 
Trichloroethene 

lnorganjcs (mg/L) 
Barium 
Chromium 
Cyanide 
Lead 
Silver 

EPCGW 

160 
5.4 
1.4 

0.37 
0.0084 
0.38 

0.017 
0.026 

Excess lifetime cancer risk. 

I TOTAL 

ELCR 
EPCGW 
HQ 

Constituent concentration in groundwater. 
Hazard quotient. 

IJg/L 
mg/L 
NA 

Micrograms per liter. 
Milligrams per liter. 
Not available; insufficient toxicity data. 

CANCER 
RISK 
ELCR 

NC 
1.0E-06 
5.4E-08 

NC 
NAP 
NC 
NA 
NC 

1E-06 

NAP 
NC 
VOCs 

Not applicable; carcinogenic only by inhalation. 
Not a suspected carcinogen. 
Volatile organic compounds. 

TOTAL 

Page 1 of 1 

NON-CANCER 
RISK 
HQ 

0.016 
0.018 

0.0023 

0.05 
0.027 
0.19 
NA 

0.05 

0.4 
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TABLE 5-42 
RISK CALCULATIONS FOR RESIDENTIAL EXPOSURE TO GROUNDWATER AT SWMUs 38 AND 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Binningham, Alabama 

CANCER RISK 

Route-Specific Risks Calculated 
Risk Constituent Oral Dermal Inhalation 

ELCRo ELCRd ELCRi ELCR 
~ {IJg/L) 
Acetone 160 NC NC NC NC 
Benzene 5.4 3.5E-06 3.8E-07 6.5E-06 1.0E-05 
Trichloroethene 1.4 1.8E-07 1.5E-08 3.7E-07 5.6E-07 

lnorganjcs (mg/L) 
Barium 0.37 NC NC NC 
Chromium 0.0084 NAP NAP NAP 
Cyanide 0.38 NC NC NC 
Lead 0.017 NA NA NA 
Silver 0.026 NC NC NC 

I TOTAL ELCR 1E-05 

Number is not appropriate or not applicable. mg/L 
ELCR Excess lifetime cancer risk. NA 
EPCGw Constituent concentration in groundwater. NAP 

HI Hazard index. NC 
HO Hazard quotient. VOCs 
IJg/L Micrograms per liter. 

NON-CANCER RISK 

Route-Specific Risks 
Oral Dermal Inhalation 

HOo HOd HOi 

4.4E-02 1.3E-04 NA 
4.9E-02 5.4E-03 3.2E-01 
6.4E-03 5.3E-04 NA 

1.4E-01 1.7E-03 
7.7E-02 3.2E-03 
5.2E-01 6.0E-04 

NA NA 
1.4E-01 5.7E-04 

I TOTAL HI 

Milligrams per liter. 
Not available; insufficient toxicity data. 
Not applicable; carcinogenic only by inhalation. 

Not a suspected carcinogen. 
Volatile organic compounds. 

Page 1 of 1 

Calculated 
Risk 

HI 

0.044 
0.38 

0.0069 

0.15 
0.080 
0.52 
NA 

0.14 

1 
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Page 1 of3 
TABLE 5-43 

REMEDIAL GOAL OPTION EQUATIONS FOR SOIL OR SLUDGE EXPOSURE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

ROUTE-SPECIFIC RGOs: 

Oral: 

( _ TCRxBWxAPc x(106 mglkg) 
RGOo)c - IRs xEFxEPxCSF

0 

Dermal: 

( 
TCR xBWxAPc x(106 mglkg) 

RG0d )c = --------"'---''-----'::.....::=--
SSAxSARxABSd xEFxEPxCSF. 

Inhalation: 

( ) TCRx APe 

RGOi c = ({1NF}t(11PEF)]xiRCxEFxEPx( UR/0.001::) 

where: 

VF 
(3.1416 x a x Ti'2 

Q/ C x x 104 m2 I cm2 

2 x Dei x Pa x Kas 

PEF Q/ C x 3,600sec/ hr 
RPF x (1-G) x (Urn/Uti x Fx 

Dei x Pa 
a 

Pa+ [ps x (1-Pa)/Kas] 

Dei 

Kas HI(RT X Kd) 

CANCER EFFECTS RGO: 

RGOc 
1 

---+-,---+---
(RGOo )c (RG0d )c (RGOi )c 
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Page 2 of3 
TABLE 5-43 

REMEDIAL GOAL OPTION EQUATIONS FOR SOIL OR SLUDGE EXPOSURE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

where: 

Alpha; calculation intermediate (cm2/sec). 
ABSd Dermal absorption efficiency (unitless), constituent specific. 
APe Averaging period for cancer effects (years). 
BW Body weight (kg). 
CSF Cancer slope factor for oral (CSF0 ) or dermal (adjusted to an absorbed dose, CSF.) 

exposure (kg-day/mg; inverse of mg/kg/day). 
Dei Effective diffusivity ~cm2/sec). 
Di Diffusivity in air (em /sec); constituent specific. 
EP Exposure period (years). 
EF Exposure frequency (days/year). 
ET Exposure time (hr/day). 
Foe Fraction organic carbon in soil (unitless) (0.02). 
Fx Function of UUUm (unitless) (0.000152); Fx = 0.18 x [ 8x3 + 12x] x exp(-x\ where x = 

0.886 x (UUUm). 
G Fraction of vegetative cover (unitless); conservatively assumed as zero. 
H Henry's Law Constant (atm-m3/mol); constituent specific. 
IRA Inhalation rate of air (m'/day). 
IRC Inhalation rate correction factor, to correct for differences from the inhalation rate of 20 

m'/day 
assumed in the derivation of the inhalation toxicity values; calculated as IRA/(20 m'/day) 
(unitless). 

IRs Incidental soil ingestion rate (mg/day). 
Kas Soil-air partition coefficient (g soiVcm• air). 
Kd Soil-water partition coefficient (cm3/g or mUg); constituent specific. Kd is calculated as 

Foe x Koc. 
Koc Organic carbon partition coefficient (cm3/g or mUg); constituent specific. 
Pa Air-filled soil porosity (0.20, unitless). 
PEF Particulate emission factor (m3/kg). 
Pt Total soil porosity (0.35, unitless). 
Q/C Emission flux per unit concentration (g/m2/sec)/(kgtm\ 

s True soil or particle density (2.65 g/cm\ 
RGO Remedial goal options for soil (mg/kg); which are based on the route-specific RGOs 

(RG00 for the oral route, RGOd for the dermal route, and RG01 for the inhalation route). 
RPF Respirable particle fraction (0.036 g/m2/hr). 
RT Product of the ideal gas constant \8.206 x 1 0"5 atm-m3/moi/K) and the Kelvin temperature 

(298 Kat 25 °C) = 0.02445 atm-m /mol. 
SAR Skin adherence rate (mg/cm2/day). 
SSA Exposed skin surface area (em\ 
T Exposure interval (7.9E+08 sec). 
TCR Target cancer risk (unitless). 
Um Wind speed, annual average (3.13 m/sec). 
UR1 Unit cancer risk for inhalation exposure (m3/1Jg). 
Ut Equivalent threshold value of windspeed at 10 meters (12.8 m/sec). 
VF Volatilization factor (m'/kg). 

ARCADIS Geraghty & Miller 



Page 3 of3 
TABLE 5-43 

REMEDIAL GOAL OPTION EQUATIONS FOR SOIL OR SLUDGE EXPOSURE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

SAMPLE CALCULATION: Benzo{a)pyrene site worker exposure, SWMUs 24, 38 & 39 based on 
TCR- 10"". 

Kas 
0.02445atm-m3 /mol x0.02x 1,149,000cm3 /g 

0.00179cm2 /sec x 02 

02 + [2.65 g/ cm3 (1-02)/427 x 10-9 g/ cm3
] 

[3.1416 x (12 x 10-13 cm2 /sec) x (7.9 x 108 sec)]~ 
VF = 75.0(g/m2 /sec)/(kg/m3 ) x -=----......:..------'--......:..--::----:--'-':...._ 

2 X 0.00179 X 02 X (427 X 10-9 g/ cm3
) 

RG00 

(I X 10-6) X 70kg X 25,550days X 106 mg/kg 
0.78mg/kg 

50mg/day x 250days/yr x 25yrs x 7.3kg·day/mg 

(I X 10-6) X 70kg X 25,550days X 106 mg/kg 
= 23 mg/kg 

3,160 cm 2 x 0.152 mg/ cm 2 I day x O.o3 x 250 days/ yr x 25 yrs x 8.6 kg·day /mg 

RGO- = (10-6) x 25,550 days 
1 [(X )(X )] (8.8xl0-

4

m
3

/kg) 

RGOc 

+ x I x 250 da s/ x 25 rs x 
1.03 x 108 m3 /kg 3.38 x 1012 m3 /kg y yr y 0.001 mg/11g 

= 480mg!kg 

I 
-------

1
------ = 0.75 mglkg 

----+ ---+ 
0.78 mglkg 23 mglkg 480 mglkg 

ARCADIS Geraghty & Miller 



Page 1 of 2 
TABLE 5-44 

REMEDIAL GOAL OPTION EQUATIONS FOR POTABLE GROUNDWATER EXPOSURE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

ROUTE-SPECIFIC RGOs: 

Oral: 

Dermal: 

TCR x BW x APe x (1/CSF0 ) 

IRw x EFx EP 

TCR x BW x (1,000 cm3/L) x APex (1/CSF8 ) 

SSA X PC X ETb X EF X EP 

Inhalation: 

( ) 
TCR xAPe x[(O.OOlmg/lg)/UR;] 

RGO; e = ----"'---'--'-----=:.....:::;:....__:...=. 
VFw x IRC x EF x EP 

CANCER EFFECTS RGO: 

RGOe = --~1 ------~1 ------~1 ---

where: 

APe 
APNC 
BW 
CSF 

EF 
EP 
ETb 
IRA 
IRC 

IRw 
PC 
RGO 

SSA 
TCR 
uc 
UR1 

VFw 

-,-------.--- + + -,-------
(RGO o )e (RGO d )c (RGO; )c 

Averaging period for cancer effects (25,550 days). 
Averaging period for non-cancer effects (days); EP x 365 days/year. 
Body weight (kg). 
Cancer slope factor for oral (CSF0 ) or dermal (adjusted to an absorbed dose, CSF.) 
exposure (kg-day/mg; inverse of mglkg/day). 
Exposure frequency (days/year). 
Exposure period (years). 
Exposure time while bathing or showering (hours/day). 
Inhalation rate of air (111'/day). 
Inhalation rate correction factor, to correct for differences from the inhalation rate of 20 
m'/day 
assumed in the derivation of the inhalation toxicity values; calculated as IRA/(20 m'/day) 
(unitless). 
Ingestion rate of drinking water (Uday). 
Permeability constant (em/hour). 
Remedial goal option for groundwater; based on the route-specific RGOs for oral (RBG0 ), 

dermal (RBGd) and inhalation (RBG1) exposure (milligrams per liter [mg/L)). 
Exposed skin surface area (cm2

). 

Target cancer risk (10-6). 
Unit conversion (0.001 mg/ug). 
Unit cancer risk for inhalation exposure (m3

/ g). 
Volatilization factor for volatile organic compounds (VOCs) from household tap water (0.5 
Um3

) (USEPA, 1991a). 
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TABLE 5-44 

REMEDIAL GOAL OPTION EQUATIONS FOR POTABLE GROUNDWATER EXPOSURE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

SAMPLE CALCULATION: Benzene, residential exposure 

Cancer Effects: 

RBGc 

(10-6
) x (70 kg) x (25,550 days) x ( 

1 
) 

0.055 kg· day/mg 

(2 Llday) x (350 days/yr) x (30 yrs) 

= 0.0015 mg!L 

(10-6) x (70 kg) x (1,000 cm3/L) x (25,550 days) x ( 
1 

) 
0.055 kg-day/mg 

(18,000 CID 2 ) X (0.021 cmfhr) X (0.58 hr/day) X (350 days/yr) X (30 yrs) 

= 0.014 mg!L 

(I o-6 ) X (25,550 days) X ( o.oo I IDg/Jlg J 
7.8 x 10-6 m 3 IJ.!g 

=-----:;------'-------'-':..:.. 
(0.5 Lfm3

) X 0.75 X (350 days/yr) X (30 yrs) 

= 0.00083 mg!L 

--
1
,------,::....-____ -:-

1
-- = 0.00052 mg!L 

------ + ---- + ----
0.0015mg!L 0.014mg!L 0.00083mg!L 

ARCADIS Geraghty & Miller 



Constituent 

TABLE 5-45 
REMEDIAL GOAL OPTION CONCENTRATIONS FOR 

SWMU 23 SLUDGE BASED ON SITE WORKER EXPOSURE 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

RGO at Target Cancer Risk of: 
10 10- 10-6 

16,000,000 1,600,000 160,000 
16,000,000 1,600,000 160,000 

160,000,000 16,000,000 1,600,000 

Page 1 of 1 

EPC 

4,500 
5,700 
270 

~(1-Jg/kg) 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
lndeno(1,2,3-c,d)pyrene 

1,600,000 160,000 W~i~B'lli~~it.~~ -·-'-t16.oob.oo·cr ~,, 
47,000 

~(mg/kg) 

Arsenic 
Chromium* 
Mercury 
Nickel 
Selenium 

1,600,000,000 
1,600,000 
16,000,000 

7,900 
NAP 
NC 

NAP 
NC 

160,000,000 
160,000 

1,600,000 

790 
NAP 
NC 

NAP 
NC 

* Values for chromium based on chromium VI. 
EPC exceeds concentration at target risk level. 
Exposure point concentration (Table 5-2). 
Micrograms per kilogram. 
Milligrams per kilogram. 

16,000 
160,000 

79 
NAP 
NC 

NAP 
NC 

1-Jg/kg 
mg/kg 
NAP 
NC 
PAHs 
RGO 

Not applicable; calculated RGO exceeds 1,000,000 mg/kg which is not possible. 
Not evaluated as a carcinogen. 
Polycyclic aromatic hydrocarbons. 
Remedial goal option. 

39 
3,200 
3,900 

42 
190 
8.6 
270 
150 
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TABLE 5-46 
REMEDIAL GOAL OPTION CONCENTRATIONS FOR SWMU 23 

SLUDGE BASED ON TRESPASSER EXPOSURE 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binningham, Alabama 

RGO at Target Cancer Risk of: 

Constituent 10 10 10-6 

~(IJg/kg) 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-c,d)pyrene 

~(mg/kg) 

Arsenic 
Chromium* 
Mercury 
Nickel 
Selenium 

8,500,000 
8,500,000 

85,000,000 
850,000 

850,000,000 
850,000 

8,500,000 

5,900 
NAP 
NC 

NAP 
NC 

850,000 
850,000 

8,500,000 
85,000 

85,000,000 
85,000 

850,000 

590 
NAP 
NC 

NAP 
NC 

* Values for chromium based on chromium VI. 
: EPC exceeds concentration at target risk level. 

··Exposure point concentration (Table 5-2). 
Micrograms per kilogram. 
Milligrams per kilogram. 

85,000 
85,000 

850,000 

~{ftf,lf 8' ' 00"'"··~''" 
8,500 
85,000 

59 
NAP 
NC 

NAP 
NC 

Page 1 of 1 

EPC 

4,500 
5,700 
270 

47,000 
39 

3,200 
3,900 

42 
190 
8.6 
270 
150 

IJg/kg 
mg/kg 
NAP 
NC 
PAHs 
RGO 

Calculated RGO exceeds 1,000,000 mg/kg and this indicates that there is no risk from this pat 
Not evaluated as a carcinogen. 
Polycyclic aromatic hydrocarbons. 
Remedial goal option. 
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TABLE 5-47 
REMEDIAL GOAL OPTION CONCENTRATIONS FOR SWMU 24, 38 AND 39 

SURFICIAL SOIL AND SLUDGE BASED ON SITE WORKER EXPOSURE 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

EPCSWMU24* 

RGO at Target Cancer Risk of: 

Constituent 

76,000 7,600 760 
75,000 7,500 750 
76,000 7,600 760 

EA!::I§. (IJg/kg) 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
lndeno(1 ,2,3-c,d)pyrene 

76,000 7,600 lt~Eii!RJ.~~~~l 

~(mglkg) 

Antimony 
Cadmium 
Chromium*** 
Lead 
Zinc 

76,000 
76,000 
76,000 

NC 
NAP 
NAP 
NA 
NC 

7,600 760 
7,600 760 
7,600 760 

NC NC 
NAP NAP 
NAP NAP 
NA NA 
NC NC 

* EPC for surface soil (Table 5-3) and sludge waste (Table 5-4). 
** EPC for sludge waste only (Table 5-6). 
*** Values for chromium based on chromium VI. 
i[Uii]~ EPC exceeds concentration at target risk level. 

Soil 

1,600 
720 
31 

6,900 
7.0 
310 
570 

5.2 
6.2 
59 

Constituent was not a constituent of concern for the indicated data set. 
Exposure point concentration (Tables 5-3, 5-4, and 5-6). 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available; insufficient toxicity data. 

Sludge 

Waste 

18 
11 

180 
1,700 
4,500 

EPC 
IJg/kg 
mg/kg 
NA 
NAP 
NC 

Not applicable; calculated concentration exceeds 1 ,000,000 mglkg which is not possible. 
Not evaluated as a carcinogen. 

PAHs 
RGO 
SWMU 

Polycyclic aromatic hydrocarbons. 
Remedial goal option. 
Solid waste management unit. 
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EPC 
SWMU 38 & 39** 

Sludge Waste 

15 
12 

3,100 
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TABLE 5-48 
REMEDIAL GOAL OPTION CONCENTRATIONS FOR SWMUs 38 AND 39 

GROUNDWATER BASED ON RESIDENTIAL EXPOSURE 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Binningham, Alabama 

RGO at Target Cancer Risk of: 

Constituent 

VOCs <uq/W 
Acetone 
Benzene 
Trichloroethene 

NC 
52 

250 

NC NC 

lnoroanjcs <mq/W 
Barium 
Chromium 
Cyanide 
Lead 
Silver 

NC 
NAP 
NC 
NA 
NC 

NC 
NAP 
NC 
NA 
NC 

NC 
NAP 
NC 
NA 
NC 

MhliiiM@MMiM EPC exceeds concentration at the indicated target risk level. 
EPC Exposure point concentration (Table 5-8). 
j.Jg/L Micrograms per liter. 
mg/L Milligrams per liter. 
NA Not available; insufficient toxicity data. 
NAP Not applicable; carcinogenic only by inhalation. 
NC Not evaluated as a carcinogen. 
RGO Remedial goal option. 
SWMU Solid waste management unit. 
VOCs Volatile organic compounds. 

SWMUs 38 & 39 

Groundwater 

EPC 

160 
5.4 
1.4 

0.37 
0.0084 
0.38 

0.017 
0.026 

Page 1 of 1 
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TABLE 5-49 
REMEDIAL GOAL OPTION FOR SITE WORKER 

EXPOSURE TO LEAD IN SWMU 24 SLUDGE 
Land Disposal RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

( PbBadul~centnll,goal - PbBadul~O) X AT 
RGOiead = _,____ _ ___.: _ _.:.::..__ ___ _.!_. __ 

where: 

PbBadul~centnll,goal 

where: 

AFs 

BKSF x IRs x AFs x EFs 

PbBretai,0.95,goal 

GSDL~c1~It X Rretal/maternal 

Absolute gastrointestinal absorption fraction (0.12). 
Averaging time (365 days/year). 
Biokinetic slope factor (0.41lg/dL per llg/day). 
Exposure frequency (250 days/year). 
Geometric standard deviation (1.8). 
Ingestion rate for soil (0.05 g/day). 

Page 1 of 1 

AT 
BKSF 
EF, 
GSD;,acM 
IR, 
PbBaduft,o Typical blood lead concentration in adults in the absence of site exposures (2 

llg/dL). 
PbBaduft,central,goal 

PbBtetai,0.95,goal 

Goal for central blood lead concentrations that have site exposures (llg/dL). 
Goal for the 95111 percentile blood lead concentrations among fetuses born to 
woman having exposures to site soils (1 0 llg/dL). 

RfetaVmatemal 

RGOiead 

Constant of proportionality between fetal blood lead concentration at birth and 
maternal blood lead concentration (0.9). 

Risk-based remedial goal option for lead in soil (mg/kg). 

Sample Calculation 

PbB - 10!lgldL 
adul~centnll,goal - gl.645 O 

9 J. X , 

= 4231lgl dL 

( 423 jlg I dL - 2 J,!g I dL) x 365 days I year 
RGOiead = /elL X (1,000 glkg) X (0.001 mgl jlg) 

0.4 "8
1da x 0.05 g I day x 0.12 x 250 days I year 

)lg y 

= 1,400 mg I kg 
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Random 

Variable 

BW 

EF 

EP 
EPC 

ET 

IRs 

SAR 
SSA 

References 

PJ 
[a] 
[b] 
[c) 
[d) 
[e) 

Definitions 

BW 
EF 

EPC 

EP 

ET 
IRs 

SAR 

SSA 
StdDev 

TABLE 5-50 
INPUT PROBABILITY DISTRIBUTION FUNCTIONS FOR 

MONTE CARLO SIMULATION RANDOM VARIABLES 
Land Disposal Areas RFI 

Sloss Industries Corporation 
Birmingham, Alabama 

Input Probability Distribution Function 

CUSTOM (min-51; 5%-58.6; 10%-62.3; 15%-64.9; 25%-68.7; 50%-76.9; 75%-
85.6; 85%-91.3; 90%-95.7;95%-102.7; max-107); correlated with SSA (0.6) 

SWMU 23: UNIFORM (min-2, max-12) 
Other SWMUs: TRIANGULAR (min-130, likeliest-240, max-255) 
CUSTOM (min-0; 25%-1; 50%-3.8; 75%-11; 90%-19; 95%-25; max-30) 

CUSTOM (measured concentration data) 

SWMU 24, Surface Soil: 
Benzo(a)anthracene: LOGNORMAL (mean-2.67, StdDev- 9.09) 
Benzo(a)pyrene: LOGNORMAL (mean-1.658, StdDev- 4.082) 
Dibenzo(a,h)anthracene: LOGNORMAL (mean-0.40, StdDev- 0.38) 
lndeno(1,2,3-cd)pyrene: LOGNORMAL (mean-1.44, StdDev- 3.38) 

SWMU 23: UNIFORM (min-0.5, max-2) 
Other SWMUs: TRIANGULAR (min-0, likeliest-8, max-9) 
CUSTOM (min-0, max-216; 67%-17; 83%-148) x 0.5 =CUSTOM (min-0, max-
108; 67%-8.5; 83%-74) 

NORMAL (mean-O.D3, SD-0.003) 
NORMAL (mean-2460, SD-240); correlated with BW (0.6) 

Professional judgment. 

AIHC (1994). 
USEPA (1995). 
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Reference 

[a (min, max); 
b(percentiles)] 

PJ 

PJ, based on [c] 

[a] 

[d) 

PJ 
PJ 
[a] 

[b,e] 
[b] 

Residential distribution (Smith, 1994), modified to correspond to site worker exposure. 

Lognormal distributions based on analytical data; derived using Crystal Ball 4.0® software. 
Kissel, et al. (1996). 

Body weight (kilograms). 

Exposure frequency (days/year). 

Exposure point concentration (mg/kg). 

Exposure period (years). 

Exposure time per day (hours/day). 
Ingestion rate of soil (mg/day). 

Soil adherence rate (mg/cm2/day). 

Exposed skin surface area (cm2 
). 

Standard deviation. 
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Exposure 
Scenario 

SWMU 23 
Sludge Waste 

SWMU 24 
Sludge Waste 

TABLE 5-51 Page 1 of 2 

RESULTS OF MONTE CARLO SIMULATION OF TOTAL CANCER RISK FOR SITE WORKER EXPOSURE 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Cancer Risk (Total ELCR) 
Median Mean 95% • 

3E-08 2E-07 9E-07 

4E-08 2E-07 1E-06 

Birmingham, Alabama 

Output Probability Distribution for Total ELCR 

Forecast: ELCR_t 

10,000 Trials Frequency Chart 272 Outliers 

-~ 
:a; .. 
..Q 
0 

.345.,.---,----------------------.,.3451 

.259 

.173 
:::t1 ... 

..Q 
c ... 
= 

~--------------------------------------------:-- :·, " 
O.OE+O 3.BE-7 7 5E-7 1.1 E-6 1 .5E-6 

... . 086 c. 

.000 

Forecast: E LCR_t 

10,000 Trials Frequency Chart 288 Outliers 
.348 3475 

.261 - -----------------------------------------------------·-
-~ ., ... 

.174 n 
.Q - -----------------------------------------------------·- ..Q .. c 
.Q n 
0 = ... .087 ~------------------------------------------------· 868 ~ c. 

.000 0 
~ ~ 

O.OE+O 4.4E-7 8.8E-7 1.3E-6 1.8E-6 

Footnotes appear on page 2. 
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Exposure 
Scenario 

SWMU 24 
Surface Soil 

TABLE 5-51 
RESULTS OF MONTE CARLO SIMULATION OF TOTAL CANCER RISK FOR SITE WORKER EXPOSURE 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Birmingham, Alabama 

Cancer Risk (Total ELCR) 
Median Mean 95% * Output Probability Distribution for Total ELCR 

8E-08 5E-07 2E-06 Forecast: ELCR_t 

Page 2 of2 

10,000 Trials Frequency Chart 123 OuUiers 

SWMUs 38 & 39 
Sludge Waste 1 E-08 9E-08 4E-07 

• 95th percentiles of the predicted risk probability distributions. 

ELCR Excess lifetime cancer risk. 
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.440 ,----,---------------------- 4399 

.330 

~ 
:E .220 .. ... 
d: .110 

.000 

-I~---------------------------------------------------- .. 

~~~--~----~------~------.~~ 
O.OE+O 1.5E~ 3.0E~ 4.5E~ 6.0E~ 

Forecast: ELCR_t 

0 

...,., 
Cil 
.c 
c 
n 

~ 

10,000 Trials Frequency Chart 247 OuUiers 
.483 .,.----.----------------------~. 4832 

.362 

~ 
:E .242 .. ... 
d: .121 +--

lllu . . 000 .L_.ew.u... ...... _-... _____________ --.-_j 

~ 
O.OE+O 2.3E-7 4.5E-7 6.8E-7 

...,., 
Cil 
.c 
c 
n 

~ 
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Constituents 

TABLES-52 
Selection of Constituents of Ecological Concern in Subsurface Soil for SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Maximum 
Concentration 

Background 
Concentration 

ORNL 
Ecological 
Soil PRG 

COEC 
Basis 

~ (J.Ig/kg) 
Acetone 110 NAP NA YES/A 

Inor~auics ( mg/kg) 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Zinc 

A 
B 
c 
D 
E 
COEC 
J.lg/kg 
mg/kg 
NA 
NAP 
ORNL 
PRG 
VOCs 

30 II 2.66 YES/B,C 
180 52 208 no/D 
0.70 0.58 10 no/D,E 
2.5 NAP 3 no/D 
19 30 0.4 no!E 
22 8.3 50 no/D 

0.43 NAP NA YES/A 
19 12 50 no/D,E 
66 8.1 24 YES/B,C 

430 31 26 YES/B,C 

No background or PRG value available for comparison; therefore retained as a COEC. 
Greater than two times background value. 
Greater than ORNL ecological soil PRG. 
Less than ORNL ecological soil PRG. 
Less than two times background value. 
Constituent of ecological concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Oak Ridge National Laboratory. 
Preliminary remediation goal. 
Volatile organic compounds. 

Page I of I 
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TABLES-53 
Selection of Constituents of Ecological Concern in Sludge for SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

ORNL 
Maximum Background Ecological COEC 

Constituents Concentration Concentration Soil PRG Basis 

~illlliDQI;!!:Dil< ~AH~ (~g/kg) 
Benzo( a )anthracene 45,000 NAP NA YES/A 
Benzo(b )fluoranthene 57,000 NAP NA YES/A 

Benzo(k)fluoranthene 27,000 NAP NA YES/A 
Benzo( a )pyrene 47,000 NAP NA YES/A 
Chrysene 39,000 NAP NA YES/A 
Dibenzo(a,h)anthracene 3,200 NAP NA YES/A 
Indeno( 1,2,3-cd)pyrene 39,000 NAP NA YES/A 

NQo-Carl<iOQI;!!:Dic PAHs (~g/kg) 
Acenaphthylene 11,000 NAP NA YES/A 
Anthracene 3,800 NAP NA YES/A 
Benzo(g,h,i)perylene 40,000 NAP NA YES/A 
Fluoranthene 25,000 NAP NA YES/A 

Fluorene 5,400 NAP NA YES/A 
Naphthalene 4,100 NAP NA YES/A 
Phenanthrene 14,000 NAP NA YES/A 
Pyrene 31,000 NAP NA YES/A 

~ (~g/kg) 

2-Butanone (MEK) 530 NAP NA YES/A 
Acetone 1,200 NAP NA YES/A 
Ethyl benzene 220 NAP 780,000,000 no/B 
Toluene 5,100 NAP 200 no/B 
Xylenes 900 NAP NA YES/A 

Semi-VOCs (~g/kg) 
4-Methylphenol 10,000 NAP NA YES/A 

lnmganks (mg/kg) 
Arsenic 42 II 2.66 YES/B,C 
Barium 450 52 208 YES/B,C 
Chromium 190 30 0.4 YES/B,C 
Copper 240 8.3 50 YES/B,C 
Cyanide 136 NAP NA YES/A 
Lead 51 12 50 YES/B,C 
Mercury 8.6 0.034 0.0185 YES/B,C 
Nickel 270 8.1 24 YES/B,C 
Selenium 150 NAP 0.79 YES/C 
Silver 8.0 NAP 2 YES/C 
Zinc 300 31 26 YES/B,C 

Footnotes appear on page 2. 
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TABLE 5-53 
Selection of Constituents of Ecological Concern in Sludge for SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Concentrations are reported in milligrams per kilogram ( mg!kg). 

A 
B 
c 
D 

E 
COEC 
jlg/kg 
mg!kg 
NA 
NAP 
ORNL 
PAHs 
PRG 
VOCs 

No background or PRG value available for comparison; therefore retained as a COEC. 
Greater than two times background value. 
Greater than ORNL ecological soil PRG. 
Less than ORNL ecological soil PRG. 
Less than two times background value. 
Constituent of ecological concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Oak Ridge National Laboratory. 
Polycyclic aromatic hydrocarbons. 
Preliminary remediation goal. 
Volatile organic compounds. 

Page 2 of2 
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Constituents 

TABLE 5-54 
Selection of Constituents of Ecological Concern in Subsurface Soil for SWMUs 38 and 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Maximum 
Concentration 

Background 
Concentration 

ORNL 

Ecological 
Soil PRG 

coc 
Basis 

.YQC.s {J.ig/kg) 
Toluene 8.0 NAP NA YES/A 

lnoreauics (mg/kg) 
Antimony 

Arsenic 

Barium 
Beryllium 
Chromium 
Copper 
Cyanide 
Lead 
Nickel 
Silver 
Zinc 

A 
B 

c 
D 
E 
COEC 

J.lg/kg 
mg/kg 
NA 
NAP 
ORNL 

PRG 
VOCs 

9.6 NAP 5 YES/C 

5.2 11 2.66 no/E 
420 52 208 YESIB,C 

2.8 0.58 10 no/D 
19 30 0.4 no/E 
110 8.3 50 YESIB,C 
1.3 NAP NA YES/A 
36 12 50 no/D 
32 8.1 24 YESIB,C 

7.6 NAP 2 YES/C 
190 31 26.3 YESIB,C 

No background or PRG value available for comparison; therefore retained as a COEC. 
Greater than two times background value. 
Greater than ORNL ecological soil PRG. 

Less than ORNL ecological soil PRG. 
Less than two times background value. 
Constituent of ecological concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Oak Ridge National Laboratory. 
Preliminary remediation goal. 
Volatile organic compounds. 

Page I of I 
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Constituents 

TABLES-55 
Selection of Constituents of Ecological Concern in Sludge for SWMU 39 

Land Disposal Areas RFI 

Maximum 
Concentration 

Sloss Industries Corporation 

Background 

Concentration 

ORNL 
Ecological 
Soil PRG 

coc 
Basis 

Cilll<iDQi:!:Dil< ~AHs (J.lg/kg) 
Benzo(k)fluoranthene 630 NAP NA YES/A 

IDQri:3J)ics (mg/kg} 

Antimony 15 NAP 5 YES/C 

Arsenic 8.8 II 2.66 no IE 
Barium 260 52 208 YES/B,C 

Beryllium 2.3 0.58 10 nolO 

Cadmium 12 NAP 3 YES/C 

Copper 160 8.3 50 YES/B,C 

Cyanide 8.3 NAP NA YES/A 

Lead 320 12 50 YES/B,C 
Nickel 25 8.1 24 YES/B,C 

Silver 4.6 NAP 2 YES/C 
Zinc 3,100 31 26.3 YES/B,C 

A 
B 

No background or PRG value available for comparison; therefore retained as a COEC. 

Greater than two times background value. 
c 
D 
E 
COEC 

J.lg/kg 
mg/kg 
NA 
NAP 
ORNL 
PRG 
VOCs 

Greater than ORNL ecological soil PRG. 
Less than ORNL ecological soil PRG. 
Less than two times background value. 
Constituent of ecological concern. 
Micrograms per kilogram. 
Milligrams per kilogram. 
Not available. 
Not applicable. 
Oak Ridge National Laboratory. 
Preliminary remediation goal. 
Volatile organic compounds. 
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TABLES-56 
Page I of2 

Toxicological Benchmark Values for Eastern Cottontail Rabbit 
Land Disposal Areas RFI 

Sloss Industriesl Corporation 

Rabbit 
Experimental Toxicological 

Test Value [b] NOAEL Measurement Scaling Benchmark [d] 

Constituent Species [a] (mglkg/day) (mg/kg/day) Endpoint Reference [ c] Factor (mglkg/day) 

YOC£ 
2-Butanone NA NA NA NA NA NA NA 
Acetone Rat 100 e 10 Reproduction Sample et al., 1996 0.73 7.35 
Toluene Mouse 259.8 f 25.98 Reproduction Sample et al., 1996 0.40 10.33 
Xylene (mixed isomers) Mouse 2.06 g 2.06 Reproduction Sample et al., 1996 0.40 0.82 

Semi-YOCs 
4-Methylphenol NA NA NA NA NA NA NA 
Acenaphthylene NA NA NA NA NA NA NA 
Anthracene Mouse 1,000 e 100 No observed effects IRIS, 1997 0.40 39.76 
Benzo(a)anthracene NA NA NA NA NA NA NA 
Benzo(b) fluoranthene NA NA NA NA NA NA NA 
Benzo(g ,h,i)pery lene NA NA NA NA NA NA NA 
Benzo(k)fluoranthene NA NA NA NA NA NA NA 
Benzo(a)pyrene Mouse 10 f Reproduction Sample et al., 1996 0.40 0.40 
Chrysene NA NA NA NA NA NA NA 
Dibenzo(a,h)anthracene NA NA NA NA NA 0.40 NA 

Fluoranthene Mouse 125 e 12.5 Nephropathy IRIS, 1997 0.40 4.97 
Fluorene Mouse 125 e 12.5 Decreased RBC IRIS, 1997 0.40 4.97 
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA 
Naphthalene NA NA NA NA NA NA NA 
Phenanthrene NA NA NA NA NA NA NA 
Pyrene Mouse 75 e 7.5 Kidney Effects IRIS, 1997 0.40 2.98 

Inor~anics 

Arsenic Mouse 1.26 f 0.126 Reproduction Sample et al., 1996 0.40 0.05 
Barium (chloride) Rat 5.1 g 5.1 Growth Sample et al., 1996 0.73 3.75 
Cadmium (soluble salt) Rat 1 g 1 Reproduction Sample et al., 1996 0.63 0.63 
Chromium III Rat 2,737 g 2,737 Reproduction Sample et al., 1996 0.73 2,011.39 
Chromium VI Rat 13.14 f 1.3 Growth, food consmp Sample et al., 1996 0.73 0.96 

Footnotes on page 2. 

j:\proj\t020\landdisp\revrpt\revtable\05-561an.xls 
ARCADIS Geraghty & Miller 10:42 AM 11/28/00 



Test 
Constiruent Species [a] 

lrum:ani~~ (~QDl l 
Copper (sulfate) Mink 
Cyanide (K cyanide) Rat 
Lead (acetate) Rat 
Mercury (sulfide) Mouse 
Mercury (methyl mercury) Rat 
Nickel (sulfate) Rat 
Selenium Rat 

TABLE 5-56 
Toxicological Benchmark Values for Eastern Cottontail Rabbit 

Land Disposal Areas RFI 
Sloss Industriesl Corporation 

Experimental 

Value [b] NOAEL Measurement 

(mglk:g/day} (mglk:g/day} Endpoint Reference [ c] 

11.71 g 11.71 Reproduction Sample eta!., 1996 

68.7 g 68.7 Reproduction Sample et al., 19% 

8 g 8 Reproduction Sample eta!., 1996 

13.3 g 13.3 Reproduction Sample et al., 1996 

0.032 g 0.032 Reproduction Sample et al., 1996 

40 g 40 Reproduction Sample et al., 1996 

0.2 g 0.2 Reproduction Sample et al., 1996 

Page 2 of2 

Rabbit 
Toxicological 

Scaling Benchmark [d] 

Factor (mg/kg/day} 

0.96 11.19 

0.61 41.94 

0.73 5.88 

0.40 5.29 

0.73 0.02 

0.73 29.40 

0.73 0.15 
Silver Mouse 18.1 f 1.8 Systemic Rungby & Danscher ,1984 0.35 0.63 
Zinc (oxide) 

[a] 
[b] 
[c] 
[d] 
[e] 
[f] 
[g] 
[h] 
mg/kg/day 
LOAEL 
NA 
NOAEL 

Rat 160 g 160 Reproduction 

Species in which the experimental (literarure derived) value was reported. 
Daily dose reported in the literarure to cause toxicity endpoint. 
Reference where experimental value was found. 

Sample et al., 1996 

Toxicological benchmark value = Benchmark value x scaling factor. Scaling factor is discussed in text. 
Subchronic NOAEL 
Chronic LOAEL 
Chronic NOAEL 
Subchronic LOAEL 
Milligrams per kilogram per day. 
Lowest observed adverse effect level. 
Not available. 
No observed adverse effect level. 

j :\pro j\tf3 2 011 and d i sp lrevrp tlrevta b I e \0 5-5 61an. xIs 
10:42 AM 11/28/00 

0.73 117.58 
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TABLES-57 
Soil-To-Plant Uptake Factors 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Soil-to-Plant 
Uptake 

Constituent Log Kow [a] Factor [b] 

YOCs. 
Acetone -0.24 0 
2-Butanone 0.29 1.86 
Ethylbenzene 3.15 0.56 
Toluene 2.8 0.60 
Xylene 3.2 0.56 

Semi-VOCs 
4-Methylphenol 3.01 0.58 
Acenaphthene 4.33 0.48 
Acenapthylene 4.1 0.49 
Anthracene 4.54 0.47 
Benzo( a)anthracene 5.91 0.41 
Benzo(a)pyrene [c] 6.5 0.39 
Benzo(b)fluoranthene 6.57 0.39 
Benzo(g,h,i)perylene 7.1 0.38 
Benzo(k)fluoranthene 6.85 0.38 
Chrysene 5.91 0.41 
Dibenzo(a,h)anthracene 6.5 0.39 
Fluoranthene 5.22 0.44 
Fluorene 4.38 0.48 
Indeno(1,2,3-cd)pyrene 7.7 0.36 
Naphthalene 4.7 0.46 
Phenanthrene 4.6 0.47 
Pyrene 5.3 0.43 

llitaJ.s. 
Antimony NA 0.20 [d] 
Arsenic NA 0.04 [d] 
Barium NA 0.15 [d] 
Beryllium NA 0.01 [d] 
Cadmium NA 0.55 [d] 
Chromium III NA 0.008 [d] 
Chromium VI NA 0.008 [d] 
Copper NA 0.40 [d] 
Lead NA 0.45 [d] 
Mercury NA 0.90 [d] 
Nickel NA 0.06 [d] 
Selenium NA 0.025 [d] 
Silver NA 0.40 [d] 
Zinc NA 1.5 [d] 

[a] Montgomery and Welkom, 1990. 
[b] Calculated according to Travis and Arms, 1988, unless otherwise noted. 
[c] Yadiv et al., 1981. 
[d] Baes et al., 1984 
Kow Octanol!water partition coefficient. 

g:\proj\tt320\landdisplrevrpt\revtable\OS-S7por.xls ARCADIS Geraghty & Miller 



Constituent 

~ 
Acetone 

lnQr~ani~;s 
Arsenic 
Cyanide 
Nickel 
Zinc 

[a] 
[b] 
[c] 

BW 
Cs 
Cveg 
H 
HI 
Is 
Iv 
mg/kg/day 
NA 
PU 

TABLES-58 
Exposure of Cottontail Rabbit to Soil and Associated Hazard Quotients, SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Cs [a] PU [b] Cveg Iv Is 
(mg/kg) (unitless) (mg/kg) (kg/day) (kg/day) 

0.061 0 0 0.237 O.Ql5 

22 0.04 0.132 0.237 O.Ql5 
0.36 I 0.054 0.237 O.Ql5 
66 0.06 0.594 0.237 O.Ql5 

230 1.5 51.75 0.237 O.Ql5 

Constituent concentration in SWMU 23 subsurface soil from Table 5-1. 
Plant uptake factor discussed in text. 
Toxicological benchmark from Table 5-39. 

Body weight. 
Constituent concentration in subsurface soil. 
Constituent concentration in vegetation (Cs x PU). 
Home range/area of concern. Assumed to be I. 
Hazard index (sum of the hazard quotients). 
Ingestion rate of soil. 
Ingestion rate of vegetation. 
Milligrams per kilograms per day. 
Not available. 
Plant uptake factor. 

H 
(unitless) 

1.0 

1.0 
1.0 
1.0 
1.0 

BW Exposure 
(kg) (mg/kg/day) 

1.2 0.0008 

1.2 0.3011 
1.2 0.0152 
1.2 0.9423 
1.2 13.0956 

Page I of I 

Hazard 
Benchmark [c] Quotient 

(mg/kg/day) (unitless) 

7.35 l.OE-04 

0.05 6.0E+OO 
41.94 3.6E-04 
29.4 3.2E-02 

117.58 l.lE-01 

HI 6 
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TABLES-59 
Page I of2 

Exposure of Cottontail Rabbit to Sludge and Associated Hazard Quotients, SWMU 23 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Hazard 
Cs [a] PU [b] Cveg Iv Is H BW Exposure Benchmark [c] Quotient 

Constituent (mg/kg) (unitless) (mg/kg) (kg/day) (kg/day) (unitless) (kg) (mg/kg/day) (mg/kg/day) (unitless) 

.YOCs 
2-Butanone (MEK) 0.53 1.86 0.15 0.237 O.ot5 1.0 1.2 0.0358 NA NA 
Acetone 1.2 0 0 0.237 O.ot5 1.0 1.2 0.0150 7.35 2.0E-03 
Xylenes 0.90 0.56 0.0756 0.237 O.ot5 1.0 1.2 0.0262 0.82 3.2E-02 

S.YQCs 
4-Methylphenol 10 0.58 0.87 0.237 0.015 1.0 1.2 0.2968 NA NA 
Acenaphthylene 11 0.04 0.066 0.237 0.015 1.0 1.2 0.1505 NA NA 
Anthracene 3.8 0.47 0.2679 0.237 O.ot5 1.0 1.2 0.1004 39.76 2.5E-03 
Benzo(a)anthracene 45 0.41 2.7675 0.237 O.ot5 1.0 1.2 1.1091 NA NA 
Benzo(b )fluoranthene 57 0.39 3.3345 0.237 O.Ql5 1.0 1.2 1.3711 NA NA 
Benzo(g,h,i)perylene 40 0.38 2.28 0.237 0.015 1.0 1.2 0.9503 NA NA 
Benzo(k)fluoranthene 27 0.38 1.539 0.237 0.015 1.0 1.2 0.6415 NA NA 
Benzo(a)pyrene 47 0.39 2.7495 0.237 O.ot5 1.0 1.2 1.1305 0.4 2.8E+OO 
Chrysene 39 0.41 2.3985 0.237 0.015 1.0 1.2 0.9612 NA NA 
Dibenzo(a,h)anthracene 3.2 0.39 0.1872 0.237 O.ot5 1.0 1.2 0.0770 NA NA 
Fluoranthene 25 0.44 1.65 0.237 0.015 1.0 1.2 0.6384 4.97 1.3E-Ol 
Fluorene 5.4 0.48 0.3888 0.237 O.ot5 1.0 1.2 0.1443 4.97 2.9E-02 
Indeno(l,2,3-cd)pyrene 39 0.36 2.106 0.237 O.ot5 1.0 1.2 0.9034 NA NA 
Naphthalene 4.1 0.46 0.2829 0.237 O.ot5 1.0 1.2 0.1071 NA NA 
Phenanthrene 14 0.47 0.987 0.237 0.015 1.0 1.2 0.3699 NA NA 
Pyrene 31 0.43 1.9995 0.237 0.015 1.0 1.2 0.7824 2.98 2.6E-Ol 

Inorganjcs 
Arsenic 42 0.04 0.252 0.237 O.ot5 1.0 1.2 0.5748 0.05 l.lE+Ol 
Barium 450 0.15 10.125 0.237 O.ot5 1.0 1.2 7.6247 3.75 2.0E+OO 
Chromium 190 0.008 0.228 0.237 0.015 1.0 1.2 2.4200 2011.39 1.2E-03 
Copper 240 0.4 14.4 0.237 0.015 1.0 1.2 5.8440 11.19 5.2E-Ol 
Cyanide 140 1 21 0.237 O.ot5 1.0 1.2 5.8975 41.94 1.4E-Ol 
Lead 51 0.45 3.4425 0.237 O.ot5 1.0 1.2 1.3174 5.88 2.2E-Ol 
Mercury 8.6 0.90 1.161 0.237 O.ot5 1.0 1.2 0.3368 0,02 1.7E+Ol 
Nickel 270 0.06 2.430 0.237 0.015 1.0 1.2 3.8549 29.4 1.3E-01 
Selenium 150 0.0 0.5625 0.237 O.ot5 1.0 1.2 1.9861 0.15 1.3E+Ol 
Silver 8.0 0.4 0.48 0.237 O.ot5 1.0 1.2 0.1948 0.63 3.1E-Ol 
Zinc 300 1.5 67.5 0.237 O.Ql5 1.0 1.2 17.0813 117.58 1.5E-Ol 

HI !13!l 

Footnotes on page 2. 

j:\projltf320\landdisplrevrptlrevtable\05-59lan.xls 
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[a] 
[b] 
[c] 

BW 
Cs 
Cveg 
H 
HI 
Is 
Iv 
mg/kg/day 
NA 
PU 

TABLES-59 
Exposure of Cottontail Rabbit to Sludge and Associated Hazard Quotients, SWMU 23 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Constituent concentration in SWMU 23 sludge waste samples from Table 5-2. 
Plant uptake factor discussed in text. 
Toxicological benchmark from Table 5-39. 

Body weight. 
Constituent concentration in waste sludge. 
Constituent concentration in vegetation (Cs x PU). 
Home range/area of concern. Assumed to be I. 
Hazard index (sum of the hazard quotients). 
Ingestion rate of soil. 
Ingestion rate of vegetation. 
Milligrams per kilograms per day. 
Not available. 
Plant uptake factor. 

j:\proj\tf320\landdisp\revrpt\revtable\05-591an.xls 
10:47 AM 11/28/00 
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Constituent 

~ 
Toluene 

Inor&ani~s 
Antimony 
Barium 
Copper 
Cyanide 
Nickel 
Silver 
Zinc 

[a] 
[b] 
[c] 

BW 
Cs 
Cveg 
H 
HI 
Is 
Iv 
mg/kg/day 
NA 
PU 

TABLES-60 
Exposure of Cottontail Rabbit to Soil and Associated Hazard Quotients, SWMU 38 and 39 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Cs [a] PU [b] Cveg Iv Is 
(mg/kg) (unitless) (mg/kg) (kg/day) (kg/day) 

0.0040 0.6 0.0004 0.237 O.Dl5 

4.1 0.2 0.123 0.237 O.Dl5 
400 0.15 9 0.237 O.Dl5 
25 0.4 1.5 0.237 O.Dl5 

0.28 1 0.042 0.237 O.Dl5 
29 0.06 0.261 0.237 0.015 
1.2 0.4 0.072 0.237 O.D15 
91 1.5 20.475 0.237 O.Dl5 

Constituent concentration in SWMU 38 and 39 subsurface soil from Table 5-5. 
Plant uptake factor discussed in text. 
Toxicological benchmark from Table 5-39. 

Body weight. 
Constituent concentration in subsurface soil. 
Constituent concentration in vegetation (Cs x PU). 
Home range/area of concern. Assumed to be 1. 
Hazard index (sum of the hazard quotients). 
Ingestion rate of soil. 
Ingestion rate of vegetation. 
Milligrams per kilograms per day. 
Not available. 
Plant uptake factor. 

H 
(unitless) 

1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

BW Exposure 
(kg) (mg/kg/day) 

1.2 0.0001 

1.2 0.0755 
1.2 6.7775 
1.2 0.6088 
1.2 0.0118 
1.2 0.4140 
1.2 0.0292 
1.2 5.1813 

Hazard 
Benchmark [c] Quotient 

(mg/kg/day) (unitless) 

10.33 1.2E-05 

0.05 1.5E+OO 
3.75 1.8E+OO 
11.19 5.4E-02 
41.94 2.8E-04 
29.4 1.4E-02 
0.63 4.6E-02 

117.58 4.4E-02 

HI 3 
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TABLE S-61 

Exposure of Cottontail Rabbit to Sludge and Associated Hazard Quotients, SWMU 39 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Cs [a] PU [b] Cveg Iv Is H 
Constituent (mg/kg) (unitless) (mg/kg) (kg/day) (kg/day) (unitless) 

s.YOC.s 
Benzo(k)fluoranthene 0.63 0.38 0.03591 0.237 O.Dl5 1.0 

Inon~anjcs 
Antimony 15 0.2 0.45 0.237 O.Dl5 1.0 
Barium 260 0.15 5.85 0.237 O.Dl5 1.0 
Cadmium 12 0.04 0.072 0.237 O.Dl5 1.0 
Copper 160 0.4 9.6 0.237 0.015 1.0 
Cyanide 8.3 I 1.245 0.237 O.Dl5 1.0 
Lead 320 0.45 21.6 0.237 O.Dl5 1.0 
Nickel 25 0.06 0.225 0.237 O.DI5 1.0 
Silver 4.6 0.4 0.276 0.237 O.DI5 1.0 
Zinc 3,100 1.5 697.5 0.237 O.DI5 1.0 

[a] 
[b] 

Constituent concentration in SWMU 38 and 39 sludge waste samples from Table 5-6. 
Plant uptake factor discussed in text. 

[c] 

BW 
Cs 
Cveg 
H 
HI 
Is 
Iv 
mg/kg/day 
NA 
PU 

Toxicological benchmark from Table 5-39. 

Body weight. 
Constituent concentration in subsurface soil. 
Constituent concentration in vegetation (Cs x PU). 
Home range/area of concern. Assumed to be I. 
Hazard index (sum of the hazard quotients). 
Ingestion rate of soil. 
Ingestion rate of vegetation. 
Milligrams per kilograms per day. 
Not available. 
Plant uptake factor. 

j :lproj\t020\landdisplrevrptlrevtable\05-6Jian.xls 
I 0:51 AM 11/28/00 

Hazard 
BW Exposure Benchmark [c] Quotient 
(kg) (mg/kg/day) (mg/kg/day) (unitless) 

1.2 0.0150 NA NA 

1.2 0.2764 0.05 5.5E+OO 
1.2 4.4054 3.75 1.2E+OO 
1.2 0.1642 0.01 1.6E+01 
1.2 3.8960 11.19 3.5E-01 
1.2 0.3496 41.94 8.3E-03 
1.2 8.2660 5.88 1.4E+OO 
1.2 0.3569 29.4 1.2E-02 
1.2 0.1120 0.63 1.8E-OI 
1.2 176.5063 117.58 1.5E+OO 

HI 27 
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)!_,-GERAGHTY 
Ali"& MILLER, lNC. 

...,... En vi rotlltl£'11/a/ Ser,·i ces 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T:_.:.F_:_O:._c_32::..:.0__:_.0:._c_1:..:.5____________________ Page I of ,.:; 

.;)'f-Sloooz_ @l{i.l'l>'!. Site Location Sloss Industries, Birmingham, AL Location Name~ 

Sample I. D. No. ---'-'97--'0_6-'-'Lb~---'L'---0-_·.:::.~~--SL_oa_•_'Z. __ ,.., ~=--'-----@-~ ______ _ Coded/Replicate No. _____ _ 

Date 6/lf, fg7 T1me of Sampling: Begin /(,ei) End, ___ _ 

Weather ~,Jt>~ tb 'c, 
~ 

Site Description -o.,.,,_, J5Ato~t:- ftlt..t ltrw fu .. E' J\1\1" fi!Mf lbf l)t1)! ~~~ ruTo-< 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth ____ ,_,(0'-'-1'-'-)-------.("'S...,qrt.e"Sf'"'~oo--\)~-----

Color -~--"-=:....:..:----"'l'---'t:;--"'(l..=-1-'-'--(~-'-')_._~_U::.:.c~c:_-:...:...1 _J_~:___-""' __ t.c._"T_"t_LEP ______ _ 

Moisture ContentL.__:Ho'----::...:1'-":..:.~ ____ _ 

Odor __________ _ 

Description LL#j 1 ~Ttff (c~.) 

Analyses Required Container Description 

From Lab __ _:_:X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X OZ 

SVOCs (8270) __:1~x-'1~1:--"-'oz:__ ______________ _ 
Cyanide (9010) 1 x ' oz 
E.!!.].lAa. P .z x 8 a z ~ l ~ 

Sample Monitoring (TIP, OVA, HNU, etc.) _____________________________ _ 

t'\I'"V 
Remarks --Non-VOC~ _c~j n .. .sta i nle.s.s_.steeLbm.IL wHh_.s.ta.i nle s.sc -~t.eeLSl2l1Q!l. 

Sampler{s) J. Hughes/David Page 



..A_,-GERAGHTY 
Alf& MILLER, INC. 

.A.fEnvironmental Sen•ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F0_3_20_._0_15 __ ~--

Site Location Sloss Industries, Birmingham, AL 

,. Sample I.D. No. 9706 I~ -LD- "24 -SL C>00 ~ 

Date ____ _:_61:._:_A-_:_I---97:.__ __________ _ 

Weather ~T" 811'~ 

Page 

Site Description '! (• 1 f'A~T ~ A.f~ ~ fllfi•Cifrq &IV }Pici'-SfP LOCJtT••"" ,_.lfl> 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

(~ of 

Depth 0-1 Moisture ContentL_..!.tt~o~,.1~ T.L_ ____ _ 

Color h-b A~ (~tt \(CI )"'I 'I~ (,..{ ~ fJnJ {t;ttl})~) Odor~Nti="I'J(t__::' __ _ 

.Description Ct.tN w{ ~~~ k'l ( ~ "tTN f/!,. + ~E" P.si•Su• (..~.) 
o.A-1 ~ v&:-1 ~te- ,..fs..-. ~ ~n c c,_ ) 

Analyses Required Container Description 

From Lab 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X OZ 

SVOCs ( 8270) 1 x4 oz 

1~1 TetP 

1 x,f oz 
l x B ot (14 

Cyanide (9010) 

Sample Monitoring (TIP, OVA, HNU, etc.l----------~-----·---------- ____________ _ 

---- -- ------ ···-···--····------------------------------



~.,GERAGHTY 
Ali'& MILLER, INC. 

..,... £11 vi rotltneiJI<ll Serl'il·cs 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F0_3_20_._0_15 __ ~-----------_,.~--.--h-J~ @ 1/G.!w. 
Page 3 ___ of 

Site Location Sloss Industries, Binningham, AL Location Nam~ :;Jlf-S LOootj 

t$" 

97061".\- -LD- l4 -SLW» d ( 0- ' cK1') Sample 1.0. No. ___::_:__:_::_:._:_-=.::____:_:__---=._ ____ ~-7--~=--__:__------- Coded/Replicate No. _____ _ 

Date ____ _::6:..._1_,_,1':1'-'1:..::9_7 ___________ _ Time of Sampling: Begin I)~<> End, ___ _ 

Weather Ll£.rlt f2A,..., 
1 

3o\ 
1 

lvn.J __ o_{ ______ _ 

Site Description "P9lTttH'It t2,p"'"t'~C.Jfn.i M.v t}\C:.T "i),~ ~as '"~Tf"" ~ B>rfr ~T~ ~ fa(. $$1 ftrAif 

1\ar..~ . AflJJ\(.Qol-r "1o wo -roepw '\:1\.6 ~ BteFOtri u~ r;ovu 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth (0-ll 

Color tOo~~ {~'(rt 1/4) i U.n.A-f•srJ 
) 

Moisture ContenotL ___:t1_::0:____:' '>:._T..:......c_. ___ _ 

('ao'ffL=I f4 ..... 
b-(2~ ~T''T l-C 0 Odor __________ _ 

Description CCII{ "P..Pt2'1'rC (),k5,, v~ 
I 

Cc.&.J) 

Analyses Required Container Description 

From Lab -----'-'x___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X OZ 

svocs (8270) 1 X 4- OZ 

Cyanide (9010) 1 x4 oz 

~ '-X S Q2~1{ 

Sample Monitoring (TIP, OVA, HNU, etc.>----~-·-·--·-----

--------~--------··-------~ ---~--·----~ .... ~ ..... 

t-1t7fl7 
Remarks ---flon-V.Oc.'.s..-C~.J n...s.tai nle.ss.....s.te.e.Lb.a.llol.. wi.th . .s.tai nle s.s. ~s.t.eel. ~s.J).Q.Q.Q .... --· .. ·-·- -··-·· ... _. ~ ____ _ 

Sampler(s) J. Hughes/David Page 

Southpl'lnt 69 109J 



).,-GERAGHTY 
A.,.-& MILLER, lNC. 

..,.. En vi ron mental Sc n·i ce s 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320 .015 Page 1 of 1 <} 
@J l}ro/<Jh 

Site Location Sloss Industries, Birmingham, AL Location Name_ss-:.,c;- C..i.f- S L OooS 

Sample I.D. No. 
. ~ ~l'u. T IU r ~NlOtitN 

9706l'f -LD- Z<{ -SLOOO') ~ Coded/Replicate No. _____ _ 

Date ____ ....::.6.:..._/_l:}.--';'-'9_7 ____________ _ Time of Sampling: Begin ( b 1~ End ___ _ 

Weather Ckvfi'/ 1 ':1o '1, tier~:-{ ~•M"f 12~ 1 ,_ 

Site Description Se"Crat¢4 e;:. <fwtW 'ZA A~ OC 1PB!'A2 IN ~n-.. 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth 0-1 

Color f)v~tJ.y ~(l#t.Jr' { ~-ft ltZ) 

Moisture Content H" S. -r ~ ~·rv.uttl"P 

Odor -

Description teA'{ 
1 

VN>i ~ 
1 

\fJ( ~.Q. {rt..n) (c_,..J) -

Analyses Required Container Description 

From Lab --~X ___ orG&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 x4 oz 

svocs (8270) 1 x ~oz 
1 X OZ 

2 X g 84 lrt 
Cyanide (9010) 
~-it\ 

Sample Monitoring (riP, OVA. HNU, etc.)_____ __ _ _ ____________ _ 

Vuuo 
Remarks --Non-V.OC.'..s ___c~j n .. sta i nJ ess_.steeLbnw.Lwi.th .. stainless. _s.t.ee l_S.PQ.o_n 

_5PuT --~~!_ry f&tl_ ~~At-1 -ro AtJAv/.~ (t~ tAJ/~£ y) 
Sampler(s) J. Hughes/David Page 



).,-GERAGHTY 
A.,-& MILLER, INC. 

..,. En vi ronmcntal S<'ITices 

SOIL/SEDIMENT SAMPLING LOG 

Sloss Industries, Birmingham, AL 

-----------,----.h'-+r:.,.-- Page <-l<b lf~GI '18 
Location Name- SS::C."" c) 4 - :S L 0 OC ~ 

Project No. __ __:_T__:_F0:_3_20__:_·__:_0 1:_5 ____ _ r of 
t.;-

Site Location 
t-ts[..u.o + ~i-,l=l·LD·Z4-St~, 

Sample I. D. No. _9:..:7_.:.0__:_6 \_:_:~:___-~LD:_-~J.4::::L-___:S_.:.L__:_~:=b,__ _______ 7,....,~=-__:__:_~~------- Coded/Replicate No. _____ _ 

Date ____ -=.6=--/ ~1":\1..2..::_9:_7 ------------- Time of Sampling: Begin ll.o End ___ _ 

Weather --'~"-=-'-tl_r<_"'_,_{ _"h_'--'~'-----

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth 0-1 Moisture Conten,tL _1-ft._.:_::__,_,.~'--'--r'------

Color l-tob f!l~"" (~'({l. 3t{) ~ e-c,_.'(.~ ..( o-.tA.,K"' (to Yf/.1{() t1of'Tc.«t> Odor_~----
Description M~1 .;"f"tFf 1 Co~~Wf', ~~<;.HE' ~&LoE: S\,~ l.c...1e, (l.J.) ( CL) 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

From Lab 

1 X 4 OZ 

1 X OZ 

Container Description 

___ X ___ or G&M 

SVOCs ( 8270) --'1'--x--':-f.--o_z'-------------------
Cyanide (9010) 1 x • oz 

~11 TetP ~ tJ. ..2 ~ 8 oz Jll 
Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ . 

----------------·- - ·-------- . 

t-\•'N!I'I 
Remarks ---flon--VO~ __c~ n .. .s.ta i nless....ste.e.Lbmtl. w.i .th .. s.ta i nle s.s. .s..te.el.5.1Nlll! 

~-':*'~~141_. Ll.~~- --~'1 
of _fy/ O~'f 

Sampler(s) J. Hughes/David Page 

Soulhpt« 89 10~r: 



~.,-GERAGHTY 
All'& MILLER, INC. 

..,..Environmental Sen·icc•s 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F0_3_2_0·_0_15 __ ~------~----...,..----,c+'7T.:::-- Page __ 1.._ of t \ 
@ ijd'ifJ 

Site Location Sloss Industries, Birmingham, AL Location Name Sa.Q7 :;)4-:Si...OO-a/ 

.;'1 "'A ~g, 
S I I D N 9706l -t -LD- lA -SL ClOO., 'eY 

ampe . . o. ----~~-~~~--~-~-------- Coded/Replicate No. _____ _ 

Date _____ 6-'---/_\~_/_9_7 ___________ __ Time of Sampling: Begin 1:\ 4o End ___ _ 

Site Description 2~ £.ct~,. k...,&-

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth 0-1 

Color \frn..'l ~ ~'"~ ( 10 '{ (t. g I 'Z.) 

Moisture Content SAtva.~ 

Odor ~·L~L 

Description UAl ~ ~.( C.@!17..f Ci.A'{ fut~lt( ""t ftc~ ~LOBS 
•~ r 1 

-~ATZ..t..l t..~ "1A-t'c!)ltA \.. v--\ e_~~t.~ \')0~ ( Cl1) 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (B260) 

svocs (8270) 
Cyanide (9010) 
~11 TetP 

Container Description 

From Lab ___ X ___ or G&M 

1 X 4 OZ 

1 x+ oz 

1 x4 oz 
1 X 4 OZ 

2 K 8 ei!""Jtf-
Sample Monitoring (TIP. OVA, HNU, etc.) ___ ------·--- __________________ _ 

l'h~ 
Remarks --Non-V{)C-'.s-Co~d.J n..sta i nless_.steeLbnwLwHh_.s.tainles.s. _.s.t.eeLSRQQJ1 

Sampler(s) J. Hughes/David Page 



).,-GERAGHTY 
Alf& MILLER, INC. 

Af' En vi rotltnl'lltal S£'1"\'iccs 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F_03_2_0_.0_1_5 ____ _ 

Sloss Industries, Birmingham, AL Location Name~ 
Page 

, Ju<re 
___,_t_ of I .) 

Site Location a 'I -sl...ooo8 

Sample I.D. No. 970618 -LD- l~ -SLOoog ~ Coded/Replicate No. _____ _ 

Date ______ ~6~/_1~~~9_7 ___________________ ___ Time of Sampling: Begin 1r!>- End ___ _ 

Weather ~ e.,c ~ t' '"',..,....2__ 
1 ' --------------

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth (0-ll -\ 
---+t=~=q~~~~~~~~~,-----c~~=·~tt~,~u~;~--------------

color _\._l ,_..l_-r_4_:_:~~---'-To-'----..,...,----=~c:.__::_=-:..._.._N __ f.1.:...-=__,'t''-'T--'(..£J2~1<._--------

Moisture ContenLt __ 1-t_::__•_·~.:....r ________ _ 

Odor ___________ __ 

Description_ .... 6Ao::_:_-{-,-4$~T.:.>.tF_::f"_1r-""::.__c_{_Ooll..:........=C.,_,_H-'-',..--c.---=~-----'("=-tr.---~_T __ S------,),__ ___ C_G __ L...L) ____________________ _ 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

vocs (8260) 

From Lab 

1 X 4 OZ 

1 X 4 OZ 

Container Description 

____ X ___ or G&M 

SVOCs (8270) 1 X tlf OZ 
-~~~--------------~-Cyanide (9010) 1 x t!{ oz 

F lJl.l.-'Fet P 2 n 8 ez J It' 
Sample Monitoring (TIP. OVA, HNU, etc.) _______ ·----·--~·---

Hl)tep 
Remarks --Non--V.OC-!.s..---Sumpus tied .. j n.__s..ta i nles..s.-Ste.e.Lb.nwL wH h_.s.tat nle s.s. _s._teel_:>U.Q.Qn . 

Sampler(s) J. Hughes/David Page 



.A.,-GERAGHTY 
Alf& MILLER, INC 

..,. En vi ronm en t a/ S e n·i ce s 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320.015 Page f!; of ts;" . 9 I j(,/18 -=---

Sample I.D. No. 

Sloss Industries, Birmingham, AL Location Name~ .;)4-SLOco'j 

97061~ -LD- 2.ct-SLOoo., ~ Coded/Replicate No. _____ _ 

Site Location 

Date ------'-6'--/ r_l>--.:/_9_7 ------------ Time of Sampling: Begin ('Ol;:. End ___ _ 

.I 

Weather ~ g. ~ · 
~ 

Site Description e ScV ~ 1krc~ fa.~ ~$lt'O \.J)Lo4: .,,~ 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth fi'lL s~tl) ;'IlL 1l<l 
Color U btlr ~llho>,._,. ~ ~ f'l,~N t-t-'1"1"1.41} 

Moisture Conten.__M.o __ ' \_T ____ _ 

Odor _____ _ 

Description (pA~ I \TJt=F, ..,(~ccc, c~~~) 

Analyses Required Container Description 

From Lab __ __:_:x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 4- OZ 

SVOCs (8270) --'1::--'-'-x9t(;;--o;:.:;z=------------------
Cyanide (9010) 1 X af OZ 

fttH-..lCIJ! .l1,f :l IE 8 OZ f cf. 
Sample Monitoring (TIP, OVA, HNU, etc.) ______________________________ _ 

Remarks ---!-lon....V.O~....C~d-J n--.:s.ta i nles.s..Ji.tee.Lbrud .. wUh . .s.tainles.s. .s.t.ee.LSll2J).!L 

C!m¥ ... ~-~~~-----
Sampler(s) J. Hughes/David Page 

Southpnnl 89- IO!n 



~.,-GERAGHTY 
AJf& MILLER, INC. 

Af' En vi ron mental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

ProJect No __ _:T_:_F0::..:3~20::..:·:..::.0.::..:15:____~-----------_____.--..--.f.lrh1 ;cs;r- Pageq --'~-of . - @ l(cpl 'i<'$ 

Site Location Sloss Industries, Binningham, AL Location Name~ ;)4-SLOO/O 

. .JiRJk: 

tt; 

97061~ -LD- tc\: -SL- \ o .J..O-l"l~ Sample 1.0. No. _.::_c._:__:.=___::_:~~-------L::::.._---'--------- Coded/Replicate No. _____ _ 

Date ____ ....::.6,_/ ...cl&:....:/....::.9.:_7 ------------ Time of Sampling: Begin /O •u End ___ _ __ ,. ___ ·- ., 
Weather--"'---'-v-_ , ....... _ ~--'-" t.____..~=---

~ 

Site Description ~ StQt' uf 1)ct'@ 'VOAt" 1'tuPo\lt"' lOC..'r 'I ••t-l 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth 9 \( (0 -I ) ( 'ifLt:/1 ) 
~ CZOI,..) .., ' 

Color nt.ac ~ i uf;..{.'(' ~ (Ct.A'() 

Description Cc.A~ 1\,f\c.sr~t ~ta~ ~tL c~t.'t.( ~tl) 
I I 

Moisture Conten'----------

Odor ______ _ 

( C,l-/ ) 

Analyses Required Container Description 

From Lab __ :__X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 4 OZ 

SVOCs (8270) ___:_:1:.._:_:_x-'1fr-o:.::z:__ ______________ _ 
Cyanide (9010) 1 x ~oz 
Full TCLP _l.-Y 8 ez: J"-

Sample Monitoring (TIP, OVA, HNU, etc.) ______________________________ .. 

------ ··----··-·-··----- - -----------

~Yo 
Remarks ~on--V.O~.---C~d_j n..stai nles.s....steeLh.a.wl._ wHh_.s.tainles.s. _s_t.eel_~ 

Sampler(s) J. Hughes/David Page 

Soultlr>t"•nl 89· 109] 



)._,-GERAGHTY 
All"& MILLER, INC. 

...,. En vi rollmetltlll Ser1·i ces 

SOIL/SEDIMENT SAMPLING LOG 

P · N TF0320.015 roject 0-------------------------c~--- 1 I Page 
Glr/9 

,;)tf -SL Oo/1 

_(_.,._ of 1 s:-

Site Location 

Sample 1.0. No. 

Sloss Industries, Birmingham, AL 

9706l!J -Lo-U{ -SL liD\ ( <i.Vc...rrW(""I'h4> RN 
Coded/Replicate No.~,.!i::IC'"e":--:-l.O~:.V:-...---..Stcuo:-

1 
Date -----'-'6/'-'l'-"''--'/_9_7 ____________ _ Time of Sampling: Begin II\ ) End ___ _ 

Weather +- V!.. ~&Nl) I " - t" ... ""'" -\-!o.--'''-------------
J'lo.c?l~ A c. ~\n:> Site Description ~ • ~ '~C" ~ 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Moisture ContentL ___,1)=(/."'--\.--L/ _____ _ 

t-1e-rrl.ST) Odor _____ _ 

Description _ _,.l""'U\,_,_{__._,__1/1'--'m:...:.._..f_.~'--'-T--'' f--'-r-___ ={_c~..-_L) _________________ _ 
I 

Analyses Required Container Description 

From Lab ___ X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 xd{ oz 

svocs (8270) 1 X 4 OZ 

FTn 1 I ClP 
1 X"" OZ 
.2 X 8 Ol J~ 

Cyanide (9010) 

Sample Monitoring (fiP. OVA, HNU, etc.l---~---·-··--·--~~--.. --- _ .. _ ... ---·-·---------

M·'1-€'Q 
Remarks --Non--V.O~--'s1Rjle5.U:ed_J n. . .sta i nles.s....steeLbal'lL wHh_ .s.ta.inle s.s. _s..t_e.el_:ilNQ!L_ 

~' -~l\00-~-~"'fl._lt~'- ·of_ J'~W'f 'ijvC, 1 _ 
Sampler(s) J. Hughes/David Page 



-A.,-GERAGHTY 
A..-& MILLER, INC. 

,..,.. Environmental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F_03_2_0_.0_1_5 --~-----------~-:----=,.,---- Page 

®;ll) '"' 'i '"' Location Name .$8 1 "1:-Site Location Sloss Industries, Birmingham, AL d c.f- S '-.() 0/ L 

/t 
of 

I~-

-Sample 1.0. No. ~9~70~6~/~~--L_D--~~-_SL_IO __ I~~~--(~~~-~-~~~------------ Coded/Replicate No . ...,. _____ _ 

Oate ____ ....::.6:_/_,_,f8~/....::.9_7 ___________ _ Time of Sampling: Begin /l~f" End ____ _ 

Weather 01/~"'f" 9:01~--

Site Description S • 4:,Jtle OF tzd-lp AC, ~~en· ~Q·;vtcr-N'T T~> ~ ?• '-E" 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth (0-1) . l:c= 
~t~~~-~a~~,r~¥,~.----~~~v=,~~~a~-----------

color __:tt:..:.~~tt....:"(.....:~...:~:=..:....::....:,._.'----'-'_-'~-H.eQ----=~~~~::.::....:::=-\J.:...._. n_0_T_"r_'-<€'1)~:__ ________ _ 

Moisture ContentL-~"-'"-"=·'-''-1'--------

Odor ______ _ 

Description_O-F\-"--__,_l,
1 

-'\"-'!ctt"-'-'-~...__..S l~t_·P'_ ..... __ __,(,_c.:....~.-_) _____________________ _ 

Analyses Required 

Priority Pollutant Metals & Barium {6010 & 7471) 

VOCs (8260) 

SVOCs (8270) 
Cyanide (9010) 
F.t!ll TCLP 

Container Description 

From Lab ----'-'X ___ ar G&M 

1 X 4 OZ 

1 X OZ 

1 X~ OZ 

1 X l{ OZ 

~ x e ef ~ c4 

Sample Monitoring (TIP, OVA, HNU, etc.) ___________ -----------------·----------- _________ _ 

--- ·-. ------ --- - - ----

\1\.(~P 
Remarks ~on.....VOG..!..s. . ...1fgmpnU..ted .. J n..s.tai nless...s.te.e.Lhmd .. wj.th_.s.tatnle.s.s._s_t_eeLsm .... ___ .... __ ... _______ ..... ______ _ 

~.,__ . _v..,_~_:z-.£'1' ___ ~c:::- ~~- ~~.:c 

Sampler(s) J. Hughes/David Page 
. - ' - ' . 



~.,-GERAGHTY 
All"& MILLER, INC. 

.AI'Envirollmentaf Sen·iccs 

SOIL/SEDIMENT SAMPLING LOG 

Site Location 

Project No. ___ T_F_0_32_0_.0_1_5 ____ _ 

Sloss Industries, Birmingham, AL Location Name~ •I'M 
d'/-Si....Oo/3 

l "1... 
Page ___ of '> 

9706 11;:1 -LO- {c{ -SLI:l0t_3 -;:n Sample 1.0. No. ----------~<""~·c_____.:c___~ _______ _ Coded/Replicate No. _____ _ 

Date _____ 6'-/-'-'J.t;"""_9_7 ___________ _ Time of Sampling: Begin End, ___ _ 

Weather C.,t.Jt·~1 ' 1>0 'c, 
I 

I (fvt'1tf2 ______ _ 

Site Description ~ lJ • U.. 1i? Ylfh "'f of P·l! ; · f1lif" oF- (.< 11.£ 7 f ~ 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth 0-1 

Color V\D1] f!I.,.,N ( ~-'{tt q{§ 
r. ,..1 .r.7 ,r:..r:-

Description \,M'\.l 
1 

.:2_ ,. .((:L.-) 

Analyses Required 

Priority Pollutant Metals & Barium {6010 & 7471) 

VOCs (8260) 

SVOCs ( 8270) 
Cyanide (9010) 
Full TCLP 

From Lab 

1 X 4 OZ 

1 X if OZ 

1 x lfoz 

Sample Monitoring (TIP, OVA, HNU. etc.). ________________________ _ 

Moisture Content Ht?•~.,. 

Odor_~~-----

Container Description 

__ __:_:x ___ oc G&M 

Remarks ---Jlon-V.O~._c~d,J n .. .s.tai nle.ss~te.e.Lh.rutL wHh . ..s.tatnJ.e s.s. _s..te.e.L!ij!QQ!L. 

~~~---'!L~-~ .... --. 
Sampler(s) J. Hughes/David Page 



)_,-GERAGHTY 
A.,-& MILLER, INC. 

..,.. Environmental Ser\·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ~--T_F0_3_2_0 _.0_15 __ ~-~--------------:o.....-----,--,r--r--c--- Page J 3 
® 1/!..hb 

Location Nam~ .;)<./-.Ji....()O/f Site Location Sloss Industries, Birmingham, AL 

of 1 '> 

Sample I .D. No. ~9:::..:.7...::_061~f2"'---_-L:::..:.D_-"Vf~_-_:..:SL:_Of?_c_(_4 _ __,~, _ __:__@_;:: ______ _ Coded/Replicate No. ________ _ 

Date ____ .::..:61-'11Qg....:...l:::..:97 ___________ _ Time of Sampling: Begin I CZD End, ___ _ 

Weather _y;~,..._IJ_{+-_· ___ _ 
Site Description ~o~T \4ft cf: E'lfc of C.tW ~-~ 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth ____ -'-".0-::.;1u_ ______________ _ Moisture ContentL-t-ibL· =..:l!....SLT_.~__ ___ _ 

Color PAt.ri \l4¥wt~" ~~ Croitt "r") Odor -

Description ((A~ wlc.,~ Sl!w-lo I ~ ~ ( C.L. ') 

Analyses Required Container Description 

From Lab __ __::.X ___ or G&M 

Priority Pollutant Metals & Barium {6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X lf OZ 

SVOCs (8270) __:_1~x4"&--'o:.:z'------------------
Cyanide (9010) 1 x 4 oz 
Full TCLP ~l! 8 oz ~( 

Sample Monitoring (TIP. OVA, HNU. etc.)~------------~~--------· 

Remarks --Hon-V!lC~.-C.9&tpus Lte1J:j n . .sta i nless...ste.e_l_bru.U __ wj_th_..s.tatnles.s. _!i.t.e.el_SJl.QQ.fi__ 

Sampler(s) J. Hughes/David Page 
. . 

Sou1hpnrll 69-10':1:! 



)_,-GERAGHTY 
All'& MILLER, INC. 

..,... En vi rotltnetltal S£•rt•i (·es 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F0_3_2_0 ._0_15 __ ~-------------~~+r-t.,e---
@!h./vO Page 

Site Location Sloss Industries, Birmingham, AL Location Name~ d'-/-.:SLOo/5 

of '.Y 

Sample 1.0. No. _9_7_06_,J_,f7:__-L_D_-~o.=._-_sL_oCI_l )"------::.~=----....:>...@_r _____ _ -Coded/Replicate No. _____ _ 

Date _____ 6'--/ ::Jojlfl'-'1_9_7 ___________ _ Time of Sampling: Begin End ___ _ 

Weather 
(_._ ..• I &~.'t ~ tJ" ... ~ LVt!""~----------

Site Description £ ~. t;)f"" « ~ t ~ F-r 
I 

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth (0-1) ~ 
----c~,~~~~~~~,4~-.---7c~~~~~~~u~t4;-----------

color ~~ ~"c(" ~ 12~"-o.( '3ftA,.,o..t 

Moisture ContentL _\)=R.:....'-1!__ ____ _ 

Odor -

Description {lA{ S"t'• ff- (Ct.-) 
I 

Analyses Required Container Description 

From Lab __ ____::X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 x foz 

SVOCs ( 8270) _:....1 ..:.:x~4;-:::oz:.__ ______________ _ 

Cyanide (9010) 1 x 1 oz ff 
!OitH TeLP..... 2 )( 6 et .f 

Sample Monitoring (TIP, OVA, HNU, etc.) ___________________________________________________ _ 

------------ ------- - ·-

\-\1~-v 
Remarks --Non-VO~-Sempas.tred.j n . ..s.ta i nless..stee.Lb.ru'I.LwHh .. .s.ta.inles.s. _s.t.eel_S_pQ.Q_O __ 

Sampler(s) J. Hughes/David Page 



)_,-GERAGHTY 
All'& MILLER, INC. 

.AI' En vi ronmenlal Sen·i ces 

SOIL/SEDIMENT SAMPLING LOG 

' Project No. __ _:T~F0.::..:3:.=2.::..:0 ·:...::0.::_15::____ _______________ --.---.---:-__ Page 
kr t/diB 

Site Location Sloss Industries, Birmingham, AL Location Name~ .;)<.j- :SLociG 

l '::> of I ) 

970616 -LD-~1-sL«:l(b ~ Sample 1.0. No. ---'-'..c._ __ __,":._J_L_ ____ .....z._c..____:_____ ________ _ Coded/Replicate No. _____ _ 

Date 6/I!J 197 

Weather ?vrVt-1{ ~t~ 
I 

Time of Sampling: Begin l1,(" End, ___ _ 

1J.ur,cv J -- --------

Site Description ___J,f,_S.L''-"QC~v"!..._r_l;Oee~VV---flnL?'i~k!t.~___.l_alrlUL__
1

_....,]:!~Ar.-.,...!1!!\--Yl-'·u~ ...... w.orn--"i2'---------------

SAMPLING DATA 

Collection Method Stainless Steel Hand Auger 

Depth -----'-"0~-1'-1_ ______________ _ Moisture ContentL _f..1r..~<·~O~I ~~X+-----

Color f'1t10 Sfl.l1oltJ ~"( ll "\ f g Odor _________ _ 

Description S.O&l 
1 
~0 ft.' ~'-'A.'( ( CL - <;:c.. ) 

Analyses Required Container Description 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

From Lab 

1 X 4 OZ 

1 x 4oz 

SVOCs (8270) 1 x tf. oz 

___ __:_:X___ or-G&M 

Cyanide (9010) 1 x4- oz 
~ l TGL£..\\1 "- x B 92 .(\~ 

Sample Monitoring (TIP, OVA. HNU, etc.) ___________________________ _ 

------------------·--- ---------··- ----- --

Remarks ----Non--l/.OC-'.-s.. ~~q teti J n .. ..s.ta i nles.s_stee.Lhn~c~.Lw.Lth_.s.t.ain.les.s__s..t_eeL~ .. 

Sampler(s) J. Hughes/David Page 

Soulhp!'onl 89· 1~n 



VOLUME I 

APPENDIX A.2 

SLUDGE SAMPLING 

ARCADIS GERAGHTY&MILLER 



).,-GERAGHTY 
Ali"& MILLER, INC. 

..,Environlnelrtal Ser1•ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. -----'T-'--F0-'3_20_·_0_15 _____________ --:<"""'---,--- Page ___ of _j_ 
;;>3-sMoaoj I} I?~ 

Sloss Industries, Birmingham, AL Location Name ~14 n 4 @ ~ . Site Location _______ :.__ _ _:_ __________ --'-11-'-.--

'i~tf-'-Q,Z1-~I 
Coded/Replicate No.t:lo'<!,LD·2;-$Ma 

""t' ~a.tt"w\~~..._, tHJa 
S 1 1 D N -'9'-'-7-'--06-'-\9-'----L_0-_7,==.:?-<---S..:..:M.:::Cial-=~=-· _1 __ :._( B_l '-'-} ______ _ . ampe .. o. _ 

Date 61li 197 Time of Sampling: Begin, __ _ End ___ _ 

Weather ~,..,..( 
1 
~D \ ~t"\1) 

Site Description N €' Q 0 At)Y\)\'tJ f <0F- <)wt'\ U "2.. '!. 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth _.......IU'--------------.-------

Color &Ac.~ ttJ.) ~ l--fe,O 6Uklfll {r-Yt-4(4) Mb"("!L~ 
Moisture ContentL -11'-.\=.."-'-' .,_~ ...,... _____ _ 

Description ~t.\Jtl~ · 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

SVOCs ( 8270) 
Cyanide (9010) 
Full TCLP 

Sample Monitoring (TIP. OVA, HNU, etc.) __ 

Odor ~rr~c 

Container Description 

From Lab ___ X ___ or G&M 

1 X 4 OZ 

1 X tf OZ 

1 X OZ 

2 x~ (c_... 

"-\I )tell 
Remarks ~on.....V.o.__c·~s _,c...,o~Jnless steel bowl with stain.las,""'s_.s ..... te...,eal_;s,..p,oo.wnc__ _________ _ 

Soulhpnnl 89-1093 



~.,-GERAGHTY 
Allf& MILLER, INC. 

..,Environmt'lltal Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F....:Q_32_0_.0_1_5 __ ~----------------- Page 

Location Nam?}-SMIC07._@ \l~l~e, 
Site Location Sloss Industries, Birmingham, AL 

97061 '\ -LD- ~~ -SMteO £_ -+G-t-') _ Sample 1.0. No. -----~-'-'------=--..:.. _ _:_ ______ _ Coded/Replicate No._·_. __ -' ______ _ 

Date -----'6/__._l_,_ct.:..../9:....7 __________ _ Time of Sampling: Begin l $" 'l,t> End, ____ __ 

Weather <yv~t-J~ ~1)\ \Jv,.., '9 
I --~-------------------------------------------

Site Description : )( 6hJAt)\(.fo.l1 elf ~t-t\J {""b 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth Moisture Content • t2A1 v~ 0 

Color -L,fbp..., ..... J?r<.,::e::.:\t..=--""(~N-'-·, )-1---: _________________ _ 

~IJnl'_..(" 
Description ____ --"v-'l.:i::..-= '"'-------------------------------------------

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

vocs (8260) 

svocs (8270) 
Cyanide (9010) 
Full TCLP 

Sample Monitoring (TIP, OVA, HNU, etc) 

Container Description 

From Lab ___ __:_:X___ or G&M 

1 X 4 OZ 

1 X . OZ 

Remarks 
"t--t I ~t:ll 

Non v.o~~~n....s.ta.inless steel bowl with stainle..:..;SS~st,..e,..,e.Ll_os~po\8ol!.!n ________________ __ 

Sampler(s) ____ _.1:_ Hu~~~-~~D_avid_~g_e_ .. ________ ···- ---------- -------·--· ---·---------·------



..;~.,-GERAGHTY 
Alf& MILLER, INC. 

Af'En vironmenral Service.\" 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ Tc_:_F0:_3:..::2:...0 ·:..::Oc_:_15 __________________ _ Page 

Site Location Sloss Industries, Birmingham, AL Location Name ..:_..!:lili-I"O~'j'"'r ;;)3-SM ceo.:? --------'-----=--__:__ _______ __L__@ 1 lc./'18 

_Sample 1.0. No. ~97~0~6~11L.:-~LD~-:_Z'T~::_:S~M~-"!"""'~?'2.____:~(n:o-=1 '~)::_________ Coded/Replicate No.__:~----

Date ____ ..:.:61:....:l:....i!..:l..::..97____________ Time of Sampling: Begin I S""SC End ___ _ 

Weather --~~""1-l~~_..__S,o..JtY._c __.,~'-----
~ 

Site Description _· _._tJ_]IJ.l~Q,_,u.lftfill.'!l.utl.A.ic!J=o...:~L-~e~"f_4.V=:...KU~-'1.~"1-.::; • .--------------------

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth--"'"-------------------- Moisture Content Sfr:rvlt. '\W 

Odor SfFt', C ColorMrD ~ rJ { 'S" ~fl.. ~{ ~0 
Description ~\It) G--t 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs ( 8260) 

svocs ( 8270) 
Cyanide ( 9010) 
Full TCLP 

Sample Monitoring (fiP, OVA, HNU. etc.) 

From Lab 

1 X 4 OZ 

1 x4- oz 

1 X* OZ 

Container Description 

__ ___:_:X___ or G&M 

lht'f.CI/ 
Remarks -----NOll---V.OC!.s-CetPpn i ted in s taJnles.s_sjeel bowl with s ta i nl.e.ss_."-'st"-"e&-e lL.-'>Jsp~o""onu___ _________ _ 

Sampler(s) _______ J._Hug_~~~~D~-v~~-~~e 
Southpnnl 89-1093 



~_,-GERAGHTY 
All'& MILLER, INC. 

..,Environlnental Ser\·ices 

SOIL/SEDIMENT SAMPLING LOG 

LJ. 
Project No. ___ T_F_03_2_0_.0_1_5 --~------------,-,-.,..--c-r-~,-------

@ 1 }~11~. 
Page of ' --- ---1----

Site Location Sloss Industries, Birmingham, Al location Name -511 64 ~ -S/Yl ooc'/ 

. Sample I. D. No. _9_7_0_6 /-;.~~-,LD_---"'~~-S-'Mc:cooo::..::....:_,('-----·(:.::.0_1 '..:.)________ Coded/Replicate No. _____ _ 

Date 6/ 11 197 Time of Sampling: Begin I Oo~ -End ___ _ 

Weather )vNN'f ~ 0 
1 
~ 

Site Description ~ QuAt)~T 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth _ __rn,.__ ___________________ _ Moisture Content ~ttv~ 

Odor~--( Color ~'-V. (wt) 
Description <::fly 0 6-C 

Analyses Required 

Priority Pollutant Metals & Barium {6010 & 7471) 

VOCs (8260) 

From Lab 

1 X 4 OZ 

1 X 4- OZ 

Container Description 

___ X ___ or G&M 

SVOCs (8270) _1c-:..:x-'T-"oz=-----------------
Cyanide (9010) 1 x .f' oz 
Full TCLP 2 x if oz {\W'~) +- I X "-•Tm. (To~ ) 

Sample Monitoring (TIP, OVA. HNU. etc.) __________ _ 

-------

ct'n!~~d_jJLS.ta.inl ess steel bowl I'Li th sta i nle.SLffi.el_SQQQ.!L_ 

--·-·--·-·-· ---·· --·· -----·· . - --· ------·-· ·- ·--·- --· 

Sampler(s) ____ ... ____ J. -~~~~~:~oavid_Page 

Sou!hptlrll 89-1093 



)!_,-GERAGHTY 
Ali"& MILLER, INC. 

Af'Environmental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320.015 _j_/_ of ~ ~ , Page 
- t/6111':! 

Site Location Sloss Industries, Birmingham, AL Location Name~ ;;)</-51Ylocc/ 

970611!. -LD-,..J' -SMooof 1n ~ 't?f,fotf,U'),z.4,~-t_.r 
. Sample J.D. No . ......:..:~c.JJ.L__-==-.~t"<:2...........:::...::~~--~~~~---~--- Coded/Replicate No. '5ft-ll" wl-~ 

Date ____ ..::6~/IL"x/..::9.:....7 ___________ _ Time of Sampling: Begin I OSb End, ___ _ 

Weather -~-1=-........:.....f'l_~--+-; -',,_o_'\ __ 

Site Description f\IW &uAQIWb-'-c o~ ~toW ~c{_ 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth _ __ru'--------------------~ Moisture Content 't) tt:( . 
color Vv~ll.~ ~IJ (~'(rz. l("t) Odor __________ _ 

Description fuel( 'Du') '7 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

SVOCs (8270) 
Cyanide (9010) 

Full TCLP 

Sample Monitoring (TIP, OVA, HNU. etc.) _____ _ 

Container Description 

From Lab ___ X ___ or G&M 

1 X 4 OZ 

1 x ~oz 

1 X~ OZ 

1 x (/oz 
2 X ~h ... \T~ 

Remarks 
\-o\c~n) :. 

Compgs next J.n....s.tainle.s.s....s.teel....bmiL.rub.....s.1ainles..s. .. s.te.eLs.P.Q.QJL Non V.OC' s 

---------------

Sampler(s) J. Hughes/David Page 

Southpnnt 89-1093 



.A.,.-GERAGHTY 
Alif& MILLER, INC. 

..,.Environmental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F_03_2_o_.O_l_5 --~-----------.....,.,.,-----,""T7;r;,;;--
/c--r I '- ~8 

Page 

Site Location Sloss Industries, Birmingham, AL Location Name SM 1>'2. ;;> lj-S fYl () o c <.. 

1 of ~ 

Sample I.D. No. 9706[~ -LD- 2-4-SM•oo)... ~ Coded/Replicate No. _____ _ 

Date ____ _:61'-'1~9...:.!_97 ___________ _ Time of Sampling: Begin I( ~0 End, ___ _ 

Weather--1.~'-'-'--''-{..._2-..c_'J_.~---- -----------------------
Site Description ~ QJADf!M ~ C,WtW 1.. d ~ 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth ---"'"----------------------- Moisture ContentL.. __ D-'-"'-'~=-Y_!_ ___ _ 

Color --\V"*~~-f"--=~'-'=""'-------'('""'5_-{,__4_,-'l."'-( _,t.-4)-----------:---- Odor ______ _ 

Description ~ v\Je !}v~ -r 

Analyses Required 

Priority Pollutant Metals & Barium {6010 & 7471) 

VOCs (8260) 

svocs ( 8270) 
Cyanide (9010) 
Full TCLP 

From Lab 

1 X 4 OZ 

1 X "OZ 

1 X OZ 

Container Description 

___ X ___ or G&M 

1 X tt OZ 

2 X~ ((...f't~ 

Sample Monitoring (TIP, OVA, HNU, etc.) _________ _ 

Remarks --Non-V.Oc.'..s-CoJ!llll'd~~d ...in..._stain 1 e s s steel bowl wi th..-S.t.ainle.s,.:.s....;s...,t"'ee"-'lc-.i>lsp"'o'll.on"-----------

--- ··-·------------ ----·------·--··----

SotAhponl 89·1(1 

\ 
\ 



~.,-GERAGHTY 
All"& MILLER, INC. 

.Je!Environmental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F_0_32_0_.0_1_5 ___________________ _ Page 

Site Location Sloss Industries, Birmingham, AL 
;) lf- /'C). 

Location Name SM.0003 '-L0 1/(,/98 

of __ _ 

-Coded/Replicate No. _____ _ 

Date ____ _:6:__/ _:_l~~/_:9.:_7 ------------
.;' 

Time of Sampling: Begin ( f4 ~ End ___ _ 

Weather <r.J~to~ ~ 5et t S 

Site Description ~£ &->C.O~-r oE- 'f.NM.,j '\.. { 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth Moisture Conten,tL __,'Q<..::Il..-=--{.1__ ____ _ 

Color QbtLJ ~~N ( 5'11/.. J l2~ 
Description ('?~\J~ · Q0~1 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

vocs (8260) 

svocs (8270) 
Cyanide (9010) 
Full TCLP 

Sample Monitoring (TIP, OVA, HNU, etc.) 

-------------· -----

Vtt'f€P 

Odor_.:_-_____ _ 

Container Description 

From Lab ___ X ___ or G&M 

1 X 4 OZ 

1 X 4 OZ 

1 x foz 
1 X~ OZ 

2 X ~\t.[~ 

Remarks --Non....V.OC • s Cmnpns i t..i'<LilLs..taj n I e s s s tee 1 bowl with stain 1 es.L.S..t.e.e.l_;t~SPl.IIO"-'On!.!.__ _________ _ 

Sampler(s) _______ _.l:Hug~e~~Oa vi d -~~e 

Soulhpnn1 89·1093 



.A.,.GERAGHTY 
Alif& MILLER, INC. 

..,Envirotltnc-•nttll Ser,'i£·es 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_FO_J_20_._0_15 __ ~---------------- Page 
.;)1./

Site Location __ S:_l_o.:...ss:__:__In_:_d-=..us_t_n_:_· e.:...s~, -=-81_· nn...:._in~g-=ha_:_m~, .:...A=-L _ _:::L.:_oc:.::a.:_tl-=· o_n_:_N:_am_e __ SM_.O_o_:o_J_'f __ @ 1 I L/f8 

of 4 

. Sample 1.0. No. 9706 r~ -LD- ):{ -S·MoOOd Coded/Replicate No. _____ _ 

Date ____ .....;6/'----111..:/_9_7 ___________ _ Time of Sampling: Begin I '2.3) End ___ _ 

Weather C)vwt-J-i...,~~! '3o t.) 
~ 

Site Description tJc Q~af!VC,IcNT · t2fO' 'fvJMU 2 C( 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth _ _j)j'-----------~---------

Color ~\ld t;ruswtJ [ 5"~\l1l 'l-J 
Moisture ContentL_l-f..:.. . .!.:o=-~-\~r..:.._ ___ _ 

Description 11 ;JC t').lt,''t 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

SVOCs ( B270) 
Cyanide {9010) 
Full TCLP 

Sample Monitoring (TIP. OVA, HNU, etc.) 

Odor _____ _ 

Container Description 

From Lab __ __::X ___ or G&M 

1 X 4 OZ 

1 X OZ 

1 X OZ 

1 X4f OZ 

2 X ~ll.tT~ 

Remarks --llon.....V.OC ' s c~!~d jn stai.nle.s.s_sieel bowl witlLs.t.ainle:.:._ss:.......:..s.YtP:.1:P.Ll -~S1l!PO.l!!O'!!.n ________ _ 

·--------

Sampler(s) ~--·-- _ _.J_._ Hug~es~~.v~~-P-~~e. 
Southprtnl 89· 1093 



.AW'GERAGHTY 
Alf& MILLER, INC. 

.JefEnvironmental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F0_3_20_._0_15 ____________ -+, +'I 1.._,.,1~'1Cc:8::-:::------;--
lC"f ' .3<j-Smcoo/ 

Site Location __ S:_l_os_s_:_I n:_d:_u s_t_ri_e_.:.s ':___::_B i:_nn_i_n.::...gh_.:.a_m:_, _AL __ Lo_c_a t_i_on_Na_m_e_-5_1_1 _C:_I __ _ 

Page J of (; 

'! ?ot-11. -Lf>-J'i-~ I 

""'"- tr)- 11-f~ I 
9706{(..,. -LD-~' -SMt:JDD I -"9 1') . Sample I. D. No. ___:_:_:_::_:c..::::.__:::~:..:.._--=-.:::.=-=----.:=..-~-------- Coded/Replicate No. _____ _ 

Date _____ 6~/ 1.'-"b'-'1_9_7 ___________ _ Time of Sampling: Begin /e, 2.o End ___ _ 

Weather ___l;~l!!..:....~::...._c..f_..:,_~==.:~.,-:___,7.--w:~ 's 1 
S M#Jf) 

Site Description ~5~~N="--'o"".,:=--__.,~=""'.!.!V"----J~1 _ _...LfA...,~~!.__~A~nlf~~__:__-'-'t(~a:.:.._~___!./I~L~=------------

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth _ ____ruL__ _________________ _ Moisture Conten.tL __ He:_:_• s:_-r ____ _ 

Color 1/~'f •/ J tJS'c.y t,.J /O II -"Zh Odor ___ --____ _ 

Description ftnt' 9f'l''~tl IJ14t ~,q / ~.~--/s~ jYAtJ · ~t-,q/ 

''trw/' f,~ pad·rekf 'P~~1e...f · 
' 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

oz 

1 x4 oz 
1 X OZ 

2 x~/1.---

1'11~ 
Remarks --Non.-V.OC-'.s-CelllfJW.t:t:m:l_jn___statnles.s....stee I bawl wi th s ta i nJJ!.~s s._._,s t.,.e..._e 1'---""sp.,_,.o""-on!.L._ ________ _ 

f ~ iF~ 6rust--rrl> ,., l )tJP~IV~~ ~!I'-~ ~J?_~_t.fil__l(,~-- -- [D I_ IL l)f./OV If crt 
Sampler(s) ________ _.l-~_HIJ2~es~D_a_vi~-~~: _ 

Sou1hpnn1 69·1093 



)!.,-GERAGHTY 
All'& MILLER, INC. 

..,.Environtnenral Ser\•ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T_F_03_2_0_.0_15 __ ~-------------,=------ Page 
3 "l- S MoOc:>2. 

Site Location Sloss Industries, Birmingham, AL Location Name SM- O'l ® 1/,l'le 
of 

S I I D N 9:!_7~06~,"~-L~D~-~~'.J....:-_::S~M ~o=a~'2...~___'-{~Q~l ~· )~------. ampe . . o. _ Coded/Replicate No. _____ _ 

Date _____ 6'-J/ l._..,'-'1'-9_7 ___________ _ Time of Sampling: Begin {ft6'Z.~ End. ___ _ 

Weather _ _.~..,_t-l:....r-J:....c...{r--'?..,o:....'~"'--t-.::::.:u~&J.r~.-"-~--.:.'NI>:_:y_....~:f....!!lllri'1~!.._~1JC:_:...:.Ti.:..:.../~ _______________ _ 
J I 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth Moisture ContentL--:.!1)~(1..-•.!....( _____ _ 

Color ---\\~-"'lw~~::...:Ovr.::...::....~"->£~.:.:fl4::..::~=-:..._-~\.c.::.,_IL:::......:?..(~L..=-------------- Odor _____ _ 

,.. 
Description___,_I".::. .. "=-=":...'Dil"-"...i!'-'-------------------------------

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

VOCs (8260) 

svocs ( 8270) 
Cyanide (9010) 
Full TCLP 

Sample Monitoring (TIP, OVA, HNU, etc.) 

Container Description 

From Lab __ ___c_:x___ or G&M 

1 X 4 OZ 

1 X OZ 

1 X 4 OZ 

1 x4 oz 
2x~ 

11...1~ 

Remarks --Non....V.O~.tainle.s..s_sj:eeLbowl with stainless steel Sll.QQrL ______ _ 

------------·----. -----------·--·-----·------····· 

Sampler(s) ____ _.l_:_f!_tJ_g~es~D_a_v~d_P_age _ 

Southpnnt 89·1093 



)!.,-GERAGHTY 
Alf& MlLLER, INC. 

..,.Envirolllnl'll!al Ser\·ic·es 

SOIL/SEDIMENT SAMPLING LOG 

ProJ·ect No. __ _:T_:_F0:..::3-=-20:..::·-=-0:..::15 __ ~---------c:--,--.~+~c..~::-:--::=-~.-
- @) I E ~ u ..?<J-.s;".J)"looa3 

Page ___:__J_ of _C:. __ 

Site Location __ S_l_o_s s_I n_d_us_t_ri_e_s ,'---B i_nn_i_n.::_gh_a_m ,'---AL __ Lo_c_a t_i_on_Na_m_e __ SI_I -"-="---
S I I D N 9706/fo -LD- ~ -SMOOO 3 (tl-1 ) . ampe . . o. ~~~--1-~~-~---:___~-------- Coded/Replicate No. _____ _ 

Date -----=-6,_/ ""16_,1-=-9_7 ___________ _ Time of Sampling: Begin I f•o End ___ _ 

Weather ~1/~CI/$-T fj;, 's ~.,., ,,..,_~:___ _______________________ _ 

Site Description E" Sivr or SW..W 31 A~r 3,.(, fiJIIV 1/fF~H-r fiv.,trf,prwp 

SAMPLING DATA 

Collection Method Stain 1 e s s S tee 1 Spoon 

Depth ---"'tlAL-----~----r-----------

Color --Vlf<"'-f+'~ d«IQI<.ll~"""~{r---:-f,--'eA:..__:..(_t~_t-----'l{-'--z. __L_) __ --;---------.----,-- Odor ____ _ 

D . . ...~n,,~ .rtll'-1/) \.vo4-k..•c.. \. s,l~ c...(ttv- 0 

Moisture Content'---\7)FIJ"--1...( _____ _ 

escnpt1on --'---'--=-"----'-=--!..:,.,..._.:..::...(J___:__+'-'----------,,----+-___,~:_:_:!.........e"-'---=-.:--='-'----.:....::...' (/~-F:=.__-_=J. 

~ 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

vocs (8260) 

SVOCs (8270) 
Cyanide (9010) 
Full TCLP 

Container Description 

From Lab __ ___:_X ___ or G&M 

1 X 4 OZ 

1 X 4- OZ 

1 X 4 OZ 

1 x4' oz 
2 x~l (. 

Sample Monitoring (TIP. OVA, HNU, etc.) _________ _ 

""''"1!7) 
Remarks --Non--V.O~ompus.itert in stainless steel bowl with stainles~s_..s""te...,e'-'-1-'s""po.,.ow.n _________ _ 

Sampler(s) ____ __.J._~IJ_~~es/D~'.'~d_P~~e 

Soulhpnnl 89-1093 



~.,-GERAGHTY 
Allf& MILLER, INC. 

.,.. En vi ron mental Sen·ices 

SOIL/SEDIMENT SAMPLING LOG 

Page f of _C:, __ 

Site Location __ S_l_os_s_In_d_us_t_ri_e_cs ':__Bi_rm_i_n~gh_a_m:__, _AL _ ___:_L_oc_a,-ti_o_n _N_am_e_...&..&~_P'!:I ~c.f!'_____c,3~9__!__-SIY1 ooo'f @ 1/~J?s 

. Sample 1.0. No. _9_7_06_,(=(,_-L_D-_~~-_S...:.cM_co:>4_'---~~=-___:-~------

Project No. ___ T_F0_3_20_._0_15 __ ~----------------

Coded/Replicate No. _____ _ 

Date -----'6/'-'l-=&,c...:./_97 ___________ _ Time of Sampling: Begin ~ End ___ _ 

~"f ~ ";h, \ t-le ,_, •N Weather _ 1 --....:.£-----------------------

Site Description rJ leM2 ,f Sw...W '3t) 

-p,.£' 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth Moisture ContentL.._J.1)_,_fb/ ______ _ 

color ___..v"""~~DVSt~"'-J~IlnJ"--"-("-'t'--o _,_#__:_:·~1_-z......:..~-----------,--- -Odor _____ _ 

Description _ __.f_t:__,..._~=----(...._o~t'f.--"..'-f1)~_· ...::c~~'-'-'-''~=.JL.....--'-t1.ot!1l"--ll..---'-t~==-,----------------
/ I 

Analyses Required 

From Lab 

Priority Pollutant Metals & Barium (6010 & 7471) 

1 x4 oz 
1 X •ill OZ 

2 X .s-e-z-I~ 

·----------------

--------------------------

Mr~ 
Remarks ----Non.....V.O~.n...siainless...steel bowl with stainless steel :ij1QQ_I')_ 

Southpnnt 89·1093 



..A.,-GERAGHTY 
Alif& MILLER, INC. 

..,.. Ell vi rollmenflll Sen•ices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. ___ T.:..:.F.:..:.0_.:32::.::0.:..:.o0.:_1_5 ___________________ _ Page ? ___ of 

Site Location Sloss Industries, Birmingham, AL Location Name • 511 oo; .39 -Smoo~s- (jfj) J/<;.h8 

.Sample I.D. No. 9706/1-LD- '$«\ -SM~O) ;(0 1 I) Coded/Replicate No. _____ _ 

Date 6t r, 197 Time of Sampling: Begin f91C End, ___ _ 

Weather_)u"---,.._N___,'f ______ --------------------------

Site Description A?Pik>'f.•lo1.P:t"€L'f !{-; 0~ ...>A-{ ("-tUr+"" IJ I!'NQ oO: ')r-.lt-t.J 3'7 ° ~&)..; w~ 1n:>r 

oF ~HU "'J'i 0 .... S"R 0? BAN'L ~ a-o CLolT IN r-- p,~,.... ~ 

SAMPLING DATA 

Collection Method Stainless Steel Spoon 

Depth --"'"--------------------- Moisture ContentL-~i).:..:.t'l.=--~.:....1 ~-----

Color ___ V..::_If(l..:_ .. -=.l_w_c,_IL.I-.I.. __ ~_S\>~(-::Ltsv2-=.:..:."l-{~.,_"1~------------- Odor ______ _ 

Analyses Required 

Priority Pollutant Metals & Barium (6010 & 7471) 

vocs (8260) 

svocs ( 8270 l 
Cyanide (9010) 
Full TCLP 

Sample Monitoring (TIP, OVA, HNU, etc.) 

From Lab 

1 X 4 OZ 

1 X 8 OZ 

1 X 8 OZ 

1 X 8 OZ 

2 X 8 OZ 

Container Description 

__ _c..:.x ___ or G&M 

-----------------~--------

Remarks ~on....V.OC 1 s COmposJted i a stainless_sieel bawl with stainless steel spoon 

Sampler(s) ________ -~g_lles~Da'l!_d_P_ag(! 

Souttlpml 89-1093 



~.,-GERAGHTY 
Ali"& MILLER, INC. 

.Je!Environmental Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. __ Ti_l""o_i:....:z=o_._.,_.--''>=---------------------- Page (o of 

_,., - ' 
Site Location ---'S'=-~-9~ __ 

1 _ .... -=-"-"'.::c'>T'--ot._•_...,-'c,r-· ~13"'·~,_.,~, ... "'t..~~Arl=.,,,_._!lA.'-~ __ Lc~~:_"~:...:-r.:-• .,_..;___c"":_4::-:"'..:.:"~: ~S:..:...,~S o Cl6 ~ II r. 18 

S I I D N 1 to ~ I 'l - L 0 - 3 'i - ~M ,._ c G:, . ampe . . o. Coded/Replicate No. _____ _ 

Date ___ lD_f_,_.:"l:....:l-='l:....:'t ____________ _ Time of Sampling: Begin 1 1 ~ !" End, ___ _ 

Weather_.o.::..:.t-l_ .... _-l~---'8"-'o-'-'-~-------------------------------

SAMPLING DATA 

Collection Method _ __,S::...<=-A_,_ ... _~_::_:->::.__~$...,'T'L'!5~""-"~c;..,t>c..:-=-:">c_.=_ _____________________ _ 

Depth _'1-..l_,A_,__ ___________________ _ Moisture Contentc__'9a-=-..(-------

Color V ~ '( ov "'\L. 'I Odor ______ _ 

Description F ..... ..)~< '0 "<:. 7 

Analyses Required Container Description 

• from Lab ><- or G&M ----..P."'.u_..a... __ 't_'{ --=-p.=...._-......,-,..-..,-,_-=rc-M.-=-.m.-s__,'l;-::.::;:-ltL.-.,-..,---~(.,_(,o_•_<>-.f 14 'it ) I .... 4-.. -e--:=n,....---,-~ ..,.-!.--

V(Xj, (f,'l-bo) r "' % .. e. G...tH> 
.:;; "oc.~ ( 5 l."?o) r )<. s, o~ 6.1'1~ s 
C'·{A ...... lQ ~ L"Jot<>) r '1- 0 0~ t=;._..,. ... ~ 
hM- lc..'-1' 2 ~ 8 .. e ~~.,..,~ 

Sample Monitoring (TIP, OVA, HNU, etc.) ___________________________ _ 

Remar~ --~-~ __ Vi...:o_(_'~ __ M_•~_E_o __ ,~ __ s~_A_,_N_L_~~s-~~=-r.-~~~~-~--w--'(_g_r_A_•N_«s_~_s_~_~ __ s~_~ _____ ___ 

Sampler(s) __ J_._r.N_C:;c...:•~ __ {_v_._'P_A_W _______________________ _ 
Southprint 89-1093 



VOLUME I 

APPENDIX A.3 

SUBSURFACE SOIL SAMPLING 

ARCADIS GERAGHTY&MILLER 



t'roject No. TF0320 .015 

~-'GERAGHTY 
AI'& MILLER, INC. 

..,Environmental Services 

SOIL/SEDIMENT SAMPLING LOG 

Site Location Sloss Industries, Birmingham, AL Location Name: ~-t.{ 

Page ----'--- of _?... __ 

Sample I. D. No. 9708E>b -LD- '2:l, -SL c c:> "4 G.'l--lE.') Coded/Replicate No. _____ _ 

Date __ _,8<.LL ..... h'-'--'!'-"9"-7 _____________ _ Time of Sampling: Begin I 44.) End, ___ _ 

Weather <;;vr-r~--1--f So 15 

Site Description -'-'~c..l.1___:_~-""""--·-='2..::..:1---.---"~.=.:u,.""'"t"_a4>--=-:::El..a->-.J=-:=--"'Sr"'-"'E:"E.'P""-----=c.~'-"-""'-=-(:;,_-_,(."'-----'-l-'"__,.W>=>-~-"'-------------
; 

SAMPLING DATA 

Collection Method __,s.!Lo lui_,_t_;s,o,oo"'n_._. _______ _ 

Depth l't- t.b ___ _ Moisture Content..__-'t-t.._,_,_..,-r-'-------

l S'lt'Z. t. I" ) 
Color _l-_\_E;_I.f_-c_~_,..,.... __ "' _____ ,-"'---------------- Odor ___ --.... ____ _ 

Analyses Required Container Description 

From Lab ---'-'-X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (fiP, OVA, HNU, etc.) __________________________ _ 

VI-Ni) 

-~marks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sou!hprmt 89· 1093 



).,-GERAGHTY 
Alf& MILLER, INC. 

..,.. En vi ranment a/ Se r vi cc s 

SOIL/SEDIMENT SAMPLING LOG 

Project No. _ _,_TF,__,0=3=20'-'.=01=-=5 _______ _ 

Site Location Sloss Industries, Birmingham, AL Location Name: t-t..l-'2.. ( 

Page 
1.. ___ of 

Sample I. D. No. 970811 ~ -LD- "2. '? -SL oo '2..1 ( 'Lo • 'l.l. J 'llc~ - tQ. '23 • .ft. '}o 2. f 
Coded/Replicate No. _____ _ 

Date ---"'L--=---'--""---------------

Weather CN,.,,...-{ , ~0 '.!> 

t4 "'" Time of Sampling: Begin_---"'~=--- End, ___ _ 

Site Description ----"A'-"t~M-W_,.,.._•_::c'Z._:_\ -r-J_u\_T_~'---~--~-~--=:::.:.._:c:.:.t4,_,_A'-"'-~=-___c_l,..._'il_u;,_l-t' ______________ _ 

SAMPLING DATA 

Collection Method __,s:!<.o l,_,i_,_t_,s,.oo"'o"'n-'-; ________ _ 

Depth __ i.e..=_-: 1-"L..~--..,-------------- Moisture Conten'---_t"f_o_• ~_-r _____ _ 

-Color UG.t-c~,.. (CSYI/l. <;'{r., J 
Description Cu:>t:f. $'1'\Pf' ~,..~l<,o.~ 

I 

Odor ______ __ 

k---' ~ ... L ~s t,b cv•&,J ~~1{~) l c. L..) 

Analyses Required Container Description 

From Lab --~X ___ orG&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP. OVA, HNU, etc.) __________________________ _ 

8'\Jt'l- NO 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southprint 89-1093 



.. oject No. TF0320 .015 

~.,-GERAGHTY 
Allf& MlLLER, INC. 

..,.EnvironnH'11/al Serl'ices 

SOIL/SEDIMENT SAMPLING LOG 

.. ·--~ -----~~~--~~~- Page _ _!____ of 

Site Location Sloss Industries, Birmingham, AL 
d3- .:5B LA-."'-2.2.. fT.J"":D 1/c,t····· Location Name: r~·- ~~12 It 

S I I D N 97080'- -LD- :Z?> -S(!>O 2:z. (o · t ampe . . o. ~~~~=-~~~~~~--~~~~~~~~-- Coded/Replicate No. _____ _ 

Date 8 Time of Sampling: Begin ~ 10 End_~~-

Weather 5-v.,.,.,,..( 1W:.1 ~1'> -n:. fln.l til' l> 

Site Description AI N..J -"L] 

SAMPLING DATA 

Collection Method____,S"-o lui_,_t-'s"'-o""oo"-'n_,_: ~~~~~~~-

Depth Moisture Content.__~D.,.t2...-'-=--Y~-----

Color \).,<;,11.-\. ~a....>N lS''irL'I.I~)-+ l.(;.l;r~ ..... (s'l£- s-fc.J Odor_~-~~~~-

. ..;SCription 6,n~ ..,( C!..~-r ~ ~ST....vt" ( C.L J 

Analyses Required Container Description 

From Lab ~-=X __ ____!• or G&M 

Priority pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

svocs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP. OVA, HNU, etc.)_~~~~~~~~~~~~~~~~~~~~~~~~~-

1'\-tJO 

P~mar~ ron VOC's Composited in stainless steel bowl with stainless steel spoon 

J ( ':\ ~ 1 . Sftp~'[cN€' ~ ("' fl-r 2 fr~ 

Southpnnt 89·1093 



Project No. TF0320 .015 

~.,-GERAGHTY 
All'& MILLER, INC. 

..,Environmental SerPiccs 

SOIL/SEDIMENT SAMPLING LOG 

.;)3>-. 
Page of 

Site Location Sloss Industries, Birmingham, AL Location Name:A 5 B ~ '9-~ @ /1(,1'18 
I 

Sample I.D. No. 9708 t€ -LD- ~SL «:> 2. ?> (.2.-•") Coded/Replicate No. ___ ~_:_ __ 

Time of Sampling: Begin q ';a End, ___ _ 

Weather C:W,..Jt-H ~ t5 

Site Description A-< -~".> 

SAMPLING DATA 

Collection Method__,S""o lw.i_,_t _,s""oo,_,o"'n"--. ________ _ 

Depth 12. - L tf__ Moisture ContentL _l)_:__vt.__J_'f _____ _ 

( ')-trt q~ l ""''"ero{'Ji'~6M"'~ (t•'(dtJ,...) Odor _____ _ 

Description ~ S L- ~L i-- C c.~.-) 

Analyses Required Container Description 

From Lab __ ::..X ___ or G&"M 

' priority pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

svocs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southprint 89-1093 



Project No. 

Site Location 

TF0320.015 

..4.,-GERAGHTY 
Ail"& MJLLER, INC. 

.Af'E11Vironl11f!ll!al Ser\'ices 

SOIL/SEDIMENT SAMPLING LOG 

Sloss Industries, Birmingham, AL 

Page 

. .?3- ~8 
Locat1on Name: ~~~ 

1 of y 

c§.t) 1 /CI?B 

9708"'& -LD- '2.1 -SL 00 "Z.? l7.4-·?.{p'\ Sample 1.0. No. _ _ -) Coded/Replicate No.~-----

Time of Sampling: Begin End~~~-

Weather "tv ..,,..--t_ & • ") 

Site Description 

SAMPLING DATA 

Collection Method Solit sooon:_~~-~----

Depth 2--1· 'Z Y. 
--~ ---~rz..c.t~~. ? 'tiZ..2tt.. 

Moisture Content n.o,s-r r- Ott-:{ 

Color ~-'-'-~_l-1-_<_~£.:::~..-l----=-...:>=--~ _-w,:..=::...!c::oL.'-~..:.._ __ ,... __ LA__:_~__!:.:L~'<.::..~'-"'-""....,...~..:oS,__ ____ _ Odor ___ ~ _______ _ 

...,~scription_~c:.::~"-'-'-... +-(1.--~-\-~-~-=-J_,c.__:_:~.::..______c~"""\-'-'-.~..::..:~_1~~>...::.:_~L~A:~t"""~=""'--"LAoc~IL,.__-"u~C(..£~--o.a-=4!:.-t=""..::!~~'-:!...{ .::ii'..g~CO_:::_:_lk):..; 
( Cl- ~ CtJ.) 

Analyses Required Container Description 

From Lab --=X ___ or G&"M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs {8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) _____________ ~--------~----------------------

r,marks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J. Hughes 

Southpnnt 89·1093 



\ 

~.,-GERAGHTY 
A..-& MILLER, INC. 

_.,.£,Ivirofltnetrtal Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. _ _,_TF,_,0"'3,20'-'._,_01,_,5,__ __________________ _ Page _,_ __ of 2. 

\
a'\ ~ 3- 56 ~-o. • .I n,:;r. lfi;,/ 'iS 

Site Location _,;SI_!_l o~s~s~I!.!'n~du~s,_..t~r loo:· e~s_._, _£B_11i r~m'-'-'i n~gl"h~am,_,_,_,A"'L'----'k'l~'(~,..;:_l\u_::l~ Loc"-~a":t 1:'..':· o'.'.'n_rN'.".am~e:_:._'_ """..::~;;,..:_1 _ _:'-C::...:>=----

1-~ \ '' ~r -U)·l.~·St--"t..cf' 
-LD- 1..? -SL a>2A ~) Coded/Replicate No. (~-,) N.S(~ 

Time of Sampling: Begin I S• $" End ___ _ 

Weather __ ~-----=...:.:u=-cN=J.-=-.:B,_o_·~------------------------------

Site Description Pre !-\....)-<A-

SAMPLING DATA 

Collection Method ___,_s..,_o lui-"-t _;s,_o,oo!!lnc. _________ _ 

Depth f.'~ 
Color -~---''--~-~ __ ,.... __ S_'(_a_<{_l_1 __ ....,---'-(_u._"_ .. r-'-r _ _,~"-no.....=="''-'----"S..__'-t'tJ<I'Z~~._,/J,__. __ _ 

Moisture ContentL -~-=-' ~~-r.:_ ____ _ 

Odor ______ _ 

Analyses Required Container Description 

From Lab --"'-X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 x B oz 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X B OZ 

Sample Monitoring (TIP, OVA, HNU, etc.)·---------~-----------------

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

5'(t\' 10 ll \ 
Southpnnl 89·1093 



Project No. TF0320 .015 

..4.,.-GERAGHTY 
Alif& MILLER, INC. 

Af'En\'ironmenta/ SeiTiccs 

SOIL/SEDIMENT SAMPLING LOG 

Page "L 
;)3- 56 1-tw ~n. £?' 1/i./18 

Site Location S 1 o s s Industries , B i-'-'rm~i~n~gh=a=m ~· ~AL~---,---~L~oca t 1_0~- N_<~me::.-.: ___ :V-'L..---'~...,_..'----

of 

Sample I. D. No. 9708 o ~ -LD- 2 ~ -SL cO l.tt G4- li:.) --·---- Coded/Replicate No. _____ _ 

Time of Sampling: Begin IS' ,ro End ___ _ 

Weather_-'~=.._,r-:z-l'-"--"-f>_O_.:. :) __________ _ 

Site Description _...A_..-(~n...>=_-..:::.'l-1_,__ _____________________________ _ 

SAMPLING DATA 

Collection Method S.,.o!..!.l-'-'it"-"-so.,o""o"'n'·-------~-

Depth I f - 1 '€ ___ _ Moisture Content.__r-tc_•_~_c ____ _ 

Color __ L_< ~_..t_~_l7._.w-...> __ "-' __ 'S-=--'(_.-2.._t;;_(_<. ______________ _ Odor_-=~----

~dscription M -( t...( a ( tL.) 

Analyses Required Container Description 

From Lab __ .:.:.X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

~~marks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Soulhpnnt 89-1093 



\ 

~_,-GERAGHTY 
All'& MILLER, INC. 

Af'En vi ronmcntal Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. _ _,_T,__,F0,_,3,20~."'01"-"5'--------~--~--~----- Page of 

Site Location Sloss Industries, Birmingham, AL Location ~!m~-(9~--z..~ @ i/GI'ifi 

Sample LD. No. 9708°-s- -LD- 2.7:> -SL....,'2-') (r~<;_-_'2.--:(_) _______ _ Coded/Replicate No. _____ _ 

Time of Sampling: Begin l?>ir- End, ___ _ 

Weather ~ ......... ~ 8<>' :> 

Site Description _A_.:.crL..I'""W:.__::_o:::_:_• 7.::..:S'"',__ _ __,!,___."S".__\'--'--'--r--="'-'-A_<:),._;;T,___o=~--<::-'-""""-"---="I:'-""'L.-=-... _~::___~_""---=---'-__,~'-'•-'-"\""Q~------

SAMPLING DATA 

Collection Method_____,S"'-o l,_,i_,_t-'s'-"o"'oo"-'n-'-. _______ _ 

Depth 13 - "Z \ -------.,-----__,...,r,----,.,---1-r--- Moisture Content'-------'-11wt:-=j'-'-------

l \(o 1ct.st-, 
~" L1~ ( lo ':( 1. 1'2-) "' t'}pQ '{eu...w,~"' ~a...,,...- ~"fru .. & Odor __ --._;_ ___ _ Color 

Description_C_L"-'A'-'-+' ___ (_c.._)-"------------------------------

Analyses Required Container Description 

From Lab __ -"._x ___ or G&iv1 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (fiP, OVA, HNU, etc.) __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89·1093 



1-'roject No. TF0320.015 

-A.,.-GERAGHTY 
Alf& MILLER, INC. 
Af En l'i ronmental Serl'ices 

SOIL/SEDIMENT SAMPLING LOG 

Site Location Sloss Industries, Birmingham, AL 
38- 5B 

Locatwn Name: kW "2-C.. 

Page __ I __ of 

@ )/c.j<;s 

'l~o'Co4 -~" '3B- S' ?cab 
Sample 1.0. No. 9708°l\ -LD- ?.12 -SL~Uo-lz..') 1,~1\ Coded/Replicate No. _____ _ t£9 It>_.,~ 
Date __ __,8uf~o_,t\"~L'-'9'-'-7______________ Time of Sampling: Begin l ~-4.::> End, ___ _ 

Weather 5v ~~[ ')o ' "> 

Site Description 1\-( r-t.w; L.L.. 

SAMPLING DATA 

Collection Method__,S..,_o 1'--'i_,_t__,s""oo,o"'n_,_. _______ _ 

Analyses Required Container Description 

From Lab --~X ___ orG&~ 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

Rornarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89·1093 



).,-GERAGHTY 
All'& MILLER, INC. 

..,.. En vi ronmenta/ Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320 .015 

Site Location Sloss Industries, Birmingham, AL 

Page _'!-_ of '7-
Locatid~;mlB ~.;Lfo g l/'-l'iB 

Sample I.D. No. 9708~>4 -LD- ~ 

Date 8/ eoc.l /97 

-SL 001.{,.(\8--"2~ "'-" Coded/Replicate No.=------
~ ~ l~·~ 

"ll'.., Time of Sampling: Beg1n ~ 'f- End ___ _ 

(1 { "~-'<.. Weather ~ ~ t-1 ... 1- ~ 

Site Description -=tl:..:....>._---'-'=---'"""'------------------------------

SAMPLING DATA 

Collection Method__,S""-o l,_,i .... t_,s"'o,oo,nc.-...; ________ _ 

Moisture Contentc.___l>"--12.!-+Y------

Description C~.-A-1 I s-r' ~f 

Analyses Required Container Description 

From Lab __ _,_X ___ or G&"M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (B260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide {9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

tf; (?,} 1 1:.f ( ... 

Southprint 89·1093 



1-'roject No. TF0320 .015 

~.,-GERAGHTY 
Ali"& MILLER, INC. 

Af'E,lvironJnetltal Ser\'ices 

SOIL/SEDIMENT SAMPLING LOG 

Page of ~'2.. __ 

· h Locat1"on3 Ela-<.B n_.....j-1) ~ @ 1/t;./'i(j Site Location Sloss Industries, Blrm~i"!ng~am!'..!,_.A~Lc__ ____ __._.,.,.a~~Jil~;~:.:_: __ ~..=:. -:....:_--=~-

Sample I.D. No. _;91_!_7~os~e~tf~-~L~D-:_3z:.~~-=-=s~L~oo~1..-=-+-___::_:(1~'~~•~~)'----------- Coded/Replicate No.~----~ 

Time of Sampling: Begin Boo End'~---

........ -( "'\ . ) Weather__._::__ __ --=-....., _______________________________ _ 

Site Description ~~~~r----'M.A..l---"-'-':..:·::_1...-=-1-..:__ __________________________ _ 

SAMPLING DATA 

Collection Method____,S'!!-o lui'-"t-'s,_.,o,oo,_nc:: _________ _ 

Depth 
'""-·~· 4 ~ 

1\ -~~ Moisture Conten,tL __:_~-"-"'-'-'\--"----------~ 

Color t..•".\·0•-..,.,..J ()'f4.sl") w I '!Mr.-/ l2£P (ostL ~/4) h.cTTc..• .... lr Odor_-____ _ 

• .,cription CL-4/ "'I lt..l C......uu.-r,eN~ Pl.lf,T•'- "'1i> C:.T,fi" , ' ( c.v) 

Analyses Required Container Description 

From Lab ~--'-'-X ___ or G&"M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (riP, OVA. HNU, etc.). __________________________ _ 

RPrnarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89-1093 



Project No. TF0320 .015 

.A_,-GERAGHTY 
AP'& MILLER, INC. 

..,.Environmelltal Services 

SOIL/SEDIMENT SAMPLING LOG 

Page 1.. of 

Site Location Sloss Industries, Birmingham, AL Locati~SN;m{B 1-l.W "2-'T (/3) tJc,)'fe 

'L 

Sample 1.0. No. 9708 ""> -LD- 3f> -SL ~o'2.";} ( 'Z.t-1.-<\_ ) 
@) 

Coded/Replicate No. _____ _ 

Date 8/ 5 197 Time of Sampling: Begin 8• ~ End ___ _ 

~ .... / ....... t, 
Weather _ ___:c._:___:'~_~..,--=-'--------------

SAMPLING DATA 

Collection Method_____,S"'"o l,_,i_,t~s""o_,_,oo,_,n~·-________ _ 

Depth l. '2. • 'l-.-4 Moisture Content f't.o•'>T "tO 'i.i\-:f'U~ 

Color t' A l.E: '/fl.c..->• .. rl ~ ( '"''lot. ' h.) Odor ______ __ 

Description G.A"{, '\2\,c...\..,c.., ...... J \ ......... .,l__ ~\<.:. 

Analyses Required Container Description 

From Lab __ _:.:_X ___ or G&"M 

Priority Pollutant Metals & Barium (6010 & 7471) -~1____:_x:______4'------'o=-=z'---------------

VOCs ( 8260 l -~l'------'-x'-----'8'--o=-=z'---------------

svocs ( 8270 l ---=1'------'.x'----'8'---o'-=z _____________ _ 

Cyanide (9010) _..:.1~x~8~o~z _____________ _ 
Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

1/~(p t~ lf'
1 
<U'-"'--t 

Southpnnt 89·1093 



).,-GERAGHTY 
Alif& MILLER, INC. 

..,..Enl'ironmcntal Servic{~s 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320 .015 Page of l 
Site Location Sloss Industries, Birmingham, AL 

]8 _,a (}§3 ilc.}"'S 
Location" lfa~~~3\-{,...l-~ 

S I ID N -~9~7~o8~c~~L_~-L~o~-~3~~~-~sL~Q0~2~s~C~~~--~·o~)~------------~ ampe . . o. _ 

Time of Sampling: Begin l4tz> End, _____ __ 

Weather_~~~N~~~--~~~o~·~~L------------------------------------------------------------
Al: t-\.w- "1co.. _1 ')c...- <:. .. . ..,..,,_.r;:w~<---Site Description ----=-------~~'-V:__~---=-.....!•:........!........1......._ __ -=: ~~~ --~~,~--=-:::._ ____________________________ __ 

SAMPLING DATA 

Collection Method ........... se!<.o l,__,i-"t_,s,_,o_,oo""nc:...· _____________ _ 

Depth €- t -=>-~ 
ro"ltt.-;:z14) 

r.olor cnz..a'lL '>o.l- _,.,'"£ 

Moisture ContentL~I"I.o-==\'-''>"-TL........ ____ _ 

I 
~ oC S" I (. S" 't!IZ. ).! 'l-

w Ll. CM-t:-6 ........ "" • "'"Pu:,.!L...j ~(\.ow>... ho-c-r .... ~ .... c.. Odor-

uescription___,C::..:L:..:...A-f'-+--c, ........... ~...::l.~-"'-~.:::...[.::....(~, ........:6=t_~.-.....:...) ____________________ __ 

Analyses Required Container Description 

From Lab ----"-X ____ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.), ___________________________________________________ _ 

<7'/M -1-1 

marks\ Non VOC's Composited in stainless steel 

~l(o~ 11 toltoD,(., 
bowl with stainless steel spoon 

Southpnnt 89·1093 



~.,GERAGHTY 
Alf& MILLER, INC. 

..,Environmental Ser\'ice.\ 

SOIL/SEDIMENT SAMPLING LOG 

Project No. _ _,_TF~0'-"32"'0._._. 0,_,1""5 __ _ 

Site Location Sloss Industries, Birmingham, AL 

Page l of L _ 
@ )jc,Jc,e; 

Sample I.D. No. 9708..-:1-- -LD- '3E:> -SL e>c'2..15 ( f!>-15" ) Coded/Replicate No. _____ _ 

Time of Sampling: Begin End ___ _ 

Weather ~ "-'""" ....{ SolS 

Site Description J:l.. -c H..> - '2.t!> ;:- 6 E-( lrw=r vi- ..;:: 

SAMPLING DATA 

Collection Method,__,S"'o..__l i,_,t~s~o"'oo~n~-'-________ _ 

Moisture ContentL _l\..t..~'..z5"_(.\....._ ____ _ 

Odor ______ _ 

Description--~.LA-<-'A'-'--';\f-f-.-R.A'-='""~-r"'.'-=<-'----'T.,.., ... ,____,c;;'-'-r:........>..\ Y-::._:__P _ ___,_(_...::c_t._-_c......:L-1_.!._) ________________ _ 
I I 

Analyses Required Container Description 

From Lab __ -"._x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide ( 9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.), __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89-1093 



)_,-GERAGHTY 
A..-& MILLER, INC. 

..,.Enl•ironmenta! SetTices 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320.015 ----··----- ----------- Page __ l_ of _1 __ _ 
Site Location Sloss Industries, Birmingham, AL Location ~~$BMW" 1.. 0, @ 1/~116 

Sample 1.0. No. 9708 •>t -LD- 36 -SL oo "Z.., ( 1"~ \~) Coded/Replicate No. _____ _ 

Time of Sampling: Begin I 1.:1.0 End ___ _ 

c:._ ·-·· -• 8o'<-Weather--"=~"~....:.~-'-'--'-"---"'~'---------------

SAMPLING DATA 

Collection Method ____,s-"-o l,_,i-"-t-'s'-!!.oo~o!.!.!n . ._: ________ _ 

Depth Moisture Content._ -..:..:"'-1'-'-•"-'''-"'!._l ____ _ 

Color l.')\..~ \e..-.... v> ~'(d..,'5"1r.) Odor ____ ~---

uescription C.LA"( 
1 

S U f. C C'-J 

Analyses Required Container Description 

From Lab ---~x ____ orG&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.)·--------------------------------

~Y\-t-1 

'!larks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89·1093 



).,-GERAGHTY 
Ali"& MILLER, INC. 

..,..Eill'ironmental Serl'iccs 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320 .015 _____________ Page ""b.. of ____J.J..,___ 

Site Location Sloss Industries, Birmingham, AL Location Nanre'"'f?- s·B Mw~, ~ 1/G/98 

Sample I .D. No. 9708 °1- -LD- 38 -SL oo"2..'l ( !'l· 1.1 J Coded/Replicate No. _____ _ 

Date __ __.!8;!.1_/_)!!.-/~..:.9'.!..7 ______________ _ Time of Sampling: Begin_h___:::,_o_ End, ___ _ 

Weather ~too~....-( &l'$ 

SAMPLING DATA 

Collection Method___,S,.o l,_,i'-"t~s...,o,oo""nc·'-________ _ 

Depth Moisture Content ,Lot., •!. t 

Odor ______ __ 

Analyses Required Container Description 

From Lab ---"-X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

vocs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.), __________________________ _ 

19\11""\ ~ tJ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

4&ft!c<P 

Southpnnt 89·1093 



.AII'GERAGHTY 
Ali"& MILLER, INC. 

..,.Enl'ironmental Ser1•iccs 

SOIL/SEDIMENT SAMPLING LOG 

t-'roject No. TF0320 .015 ________ ·---- _ _ Page _l __ of 'L < 

Site Location Sloss Industries, Birmingham, Al 
38- St3 MW~o <; i 7> 

Locat1on Name: • 

Sample 1.0. No. 970s8= -LD-~ -SL t!lt>~c (,_ '' Coded/Replicate No·-=-----

Date __ __,8"'-I~:K'I.-L,/9'.!...7 _____________ _ Time of Sampling: Begin,_~<f_t S __ End, ___ _ 

Weather ____________________ _ 

•Lr nu:> - "?0 S 1, ';"\ k' ,.. ~n fl-.. 
Site Description _1-r-_• ___ ...:.? _ __,__v __ ~._,'S'"--,..'-r--'\'----"E'~~e><_:_'_..:...:..-r•~-·------------------

SAMPLING DATA 

Collection Method__,S"'-o l,_,i_,_t--'s""oo,o"-'n..:..· ________ _ 

Depth Moisture ContentL-1)/4-!it-'"'41-----

Color __ U._~_-(..;;._f,.:....rt-.s __ t-J __ ·'O=---__,'L=tt-"'--'51.._,__<-::___ ______________ _ Odor ______ _ 

• _.;cription ~-{ s-c:.~f" C.(..v) 
( 

Analyses Required Container Description 

From Lab __ .:.:_X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs ( 8270) l X 8 OZ 

Cyanide (9010) l X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

Cl'-lrt -rJr) 

R<>'llarks Non YOC's Composited in stainless steel bowl with stainless steel spoon 

I o \ ~(c, [ t 4 
Sampler(s) J. Hughes 

Southpnn! 89·1093 



Project No. TF0320 .015 

.A.,-GERAGHTY 
Alf& MILLER, INC. 

..,.Environmental Services 

SOIL/SEDIMENT SAMPLING LOG 

Page 

3El - "b 
Site Location Sloss Industries, Birmi.n_,g,_,h~am,_,,_.A="'L,___ ____ __..L..,_oc~~a~t~io~n_.N~a~me,_,~...:6:__M-w __ -_~ __ S.=.{Lp~-

of 1.. 

Sample I .D. No. 9708 c::>::} -LD- 6€ -SL t>e 3<> ~) 
\-:1-,,~ ® 

Coded/Replicate No. _____ _ 

Date 8/ ;J.t97 Time of Sampling: Begin I coo End, ___ _ 

Weather __ ~_L_~t.J_'{...__ff>""-=o~'5"'-------------------------------

SAMPLING DATA 

Collection Method,__,S"'o_,_l i,__.,t'--'s._,o,oo,n!.-: _________ _ 

Depth !2>- 'ln ~ Cl--\ ~j_ ____________________ _ Moisture Conten,tL __:_H...~•-"~':1.\.-I _____ _ 

Color l..l~"f v3a.,.,..,.., tot '{4 £ !'- Odor ________ __ 

Description C1-(\"{ S "'\1 er [C. t. l 
I 

Analyses Required Container Description 

From Lab ---"-X ___ orG&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (fiP, OVA, HNU. etc.) __________________________ _ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

~(4 (~ 

Southprint 89·1093 



, ,0ject No. TF0320.015 

..4.,.-GERAGHTY 
Alf& MILLER, INC. 

...,.. En1•i ro11mental Sr:rl'iccs 

SOIL/SEDIMENT SAMPLING LOG 

_ _ __ Page of 

Site Location Sloss Industries, Birmingham, AL Location3N~;e~£ rt<..l • 1"2. ®I }i/1':'> 

Sample LD. No. 9708"' '( -LD-.3, -SLoe>~ 'l.. ("U>· '2. "1-) "\'h,ec<s • LO-i'i· ~\.. ~ .. ?.'L 
Coded/Replicate No _____ _ 

Date __ __,8"-!__,5"'--'1'-"'9.!__7 _____________ _ Time of Sampling: Begin, ___ _ End ___ _ 

Site Description A-r ·t-t-> ~~'L 

SAMPLING DATA 

Collection Method --"'S""o 1'-'i_,_t __,s"'oo><>o'-"nc-_________ _ 

___________ -_-_-_· --=-~~-Moisture ContenL__ _______ _ :;=:.;vs 
Color -------------,-,. .. ~(1~if9->..L--:-:\P\"''"'(~~V<::__ _______ _ 

eG- tf yt 
;ription _______ -r-_,('..,~'-'---,-t;,.._<l-!-'''--..J-----------------------

~ iJPI 
~p..r"\QV ,J<'~ _. ~/( 

Depth __ _ 

Odor ______ _ 

Analyses Required Container Description 

Priority pollutant Metals & Barium {6010 & 7471) 

vocs (8260) oz 

1 X 8 OZ 

1 X 8 OZ 

Sou!hprin! 89-1093 



Project No. TF0320.015 

)ll•utJ<AGHI Y 
A.,-& MILLER, INC. 

....,En Pi ronmcn t a! Sc n•i cc .\· 

SOIL/SEDIMENT SAMPLING LOG 

Page --~---- of 

Site Location Sloss Industries, Bi rming~.!'l...L~~---·----·- _____ .!:()~at!_~n Nam~e::-_H..u.J __ -_~_,3:..._ ___ _ 

Sample I. D. No. 9708 oe -LD- 3~ -SL oo '2, ~ (11_~ Coded/Replicate No. __________ __ 

Daffi ____ ~8/L·~S~;~97L_ ______ ~---------- Time of Sampling: Begin IS"C..':) End ____ _ 

Site Description 1/.,_ U>IT{ 4!.c;..-w~ 

t-p.r,~ .. '"'?f.' 0 f' ~1"1.1) 3 0, 

~- 32. , n.""-~ ON ..U~'olr ''"C o? 12.A q-;, ~ 
~ - -~- -·--

SAMPLING DATA 

Collection M~thqd Sol it sooon:. ________ _ 

Depth .ll, ':?---- Moisture Conten'tL _-pp..><:::.:.'>/"---------
~"" ' , /o '1 6{~ 

Color LtE:.! ~ "' """"" t-J 'f (1'1\.4 D~.-' "' ~ Odor_~-------

Description Cu9 "f, fr, ~"F, w/12-.J,.,-o~ F'e!!>I6\Jf'S. c (.L-) 

Analyses Required Container Description 

From Lab X or G&M 

·Priority pollutant Metals & Barium (6010 & 7471) 1 X 4 oz 

vocs (8260) 1 X 8 oz 

SVOCs (8270) 1 X 8 oz 

Cyanide (9010) 1 X 8 oz 
Sample Monitoring (TIP. OVA, HNU, etc.)· __________________________ _ 

--------------------------·-·----·-- -·--·- ·- ------ --·--------

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) ,J. Hughes - ---···------------------------
Soulhpr1nt 89-1093 



Project No. TF0320 .015 

..4.,.-GERAGHTY 
All'& MILLER, INC. 

.Af' Environmental Services 

SOIL/SEDIMENT SAMPLING LOG 

Site Location Sloss Industries, Birmingham, Al 
3'l-sB " Location Name: t11-.:l-, "1 

Page I of 

@ 1 /ro/'18 

Sample I .D. No. _,9"-'7 0=8=~-'"'---=LD,_----''B"--~+---S=L'-"co-"-'~'-cf1{=-'I"'O· ----'t....,z.\,_,__~1~/" __ 1\ ____ _ 
¢~1 

Coded/Replicate No. _____ _ 

Date __ --"'.l_--=---'-""--------------- Time of Sampling: Begin 1 ZA::> End, ___ _ 

Weather Cb>rJ)oJ '\ !:o '~ 

SAMPLING DATA 

Collection Method__,S.,_o 1'--'i_,_t~s""o,oo"-'n-'-. ________ _ 

Depth l 0 - \£... Moisture ContentL....:~--=.:_':_)LT ____ _ 

Color 0 \,~e ~ ~c:..i c,-,{ 1:>h Odor ______ _ 

~-<scription CO:J,j \!1ft=- .,__/ ~ l S:. f114H:n.!fl"""'> ( c~.) 

Analyses Required Container Description 

From Lab __ c..o.x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.) __________________________ _ 

0~rnarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

"A\"'" "1\11 

Southpnnt 89·1093 



,.._. \JtKALiH I Y 
All"& MILLER, INC. 

..,Ell,.; rfJIIIIICIItal Scr,•ic·c.\· 

SOIL/SEDIMENT SAMPLING LOG 

Project No._ TF0320.015 Page _{~- of ____ .~ 
Site Location Sloss Industries, Birmingham, AL .----~L_o~~~_io_n_Name: __ hw__:.:=---_,1>--'C"---· __ _ 

Coded/Replicate No. t4u -"1:. £ 

.Date ~-_,8,..!___.,8'---.L./9~7'---~-------c.:_-~- Time of &lmpling: Begi~ \24-'D End_~--

Weather f'N~._r. · "!ile>'s e.c-.:...1'\'itc.N!\'L~~-~--~---

Site Description Ar MW~?>s- ?i\c>'V'PWJ;> ..... ""'1·~--~V?~'!- ''~ \)-)4-{ -o...,_,,... A..._......_ ~ 

SAMPLING DATA 

Collection Method Solit sooon. --~-~---

:Depth \o-\'2- . 
t.;'lii-w- ' s 'tQ:O 5\c.. 

Color _c~ __ '-{.:.-l~_~.:...._ __ 6-£.=.-.c--1,__·u. ...... -~-.l-i--'~'----'-tf___._~.=....::...:."C"..:..t.:q~--------

Moisture Content..__~__,_._~---'---~~-T~~ 

Odor --'----

Description---"'Ct.-~A'*f--S ..... :u""'-"£_,f: __ __:C=--:c._ .... ....:..) __________ -=--_________ _ 

Analyses Required Container Description 

From Lab -~-"X'--~-- or G&M 

Priority pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

svocs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.)~-~------~-~--~------~------

-~----- ~---~--~-·-··---·--·-

Remarks Non YOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J Hughes 
SoulhpMI 89-1093 



,.4.,.-GERAGHTY 
AlP'& MILLER, INC. 

..,.. £11 vi ron mental Services 

SOIL/SEDIMENT SAMPLING LOG 

noject No. _ __.T'-'F0~3c=:20,_,.eo<0~15-__ _____________ ~ 

Site Location Sloss Industries, Birmingham, AL 

Page 
1 

of ,1-~-
u~ ~ e J/(./'/8 

Location .~N"'am"'e~: ..... ~.c::::......-""c.=-~d..J.'"""-;;!':----:.S::..!~R~moJ 3(, 
'flo lOll- 41 -lt- ~\..-<J"i' 

Coded/Replicate No. f~o4 ...c.o~-Su:Di '-1 Sample I.D. No. 9708°'1 -Lo-J( -SLoo)l4 (5"-l~ ~_,,1\. 
3~ ~~·' 

Date 8/"' 1: /97 Time of Sampling: Begin 1 ~ End ___ _ 

Weather --~=--'"'--',_.'----'-{.______'1o--,---' >"'---------------

Site Description A-r HW - 3 (.. 

SAMPLING DATA 

Collection Method__,_S"'o lc..ci_,_t _,s"'-oo,o"-'n-'-: ________ _ 

Depth Moisture ContentL_.,.,.-=--:·}~r _____ _ 
q./ 

Color k.-Q ~""' {s'"lrl-'f(4J w I~W,t£1{ ~ {<> •(rt.(,.("") Odor ______ _ 

.::ription CL-Ai flg 'rh"' wl ~.,.._ r!oc.ll-"> (c 1-\l 
I I 

Analyses Required Container Description 

From Lab --~x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260 l 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU. etc.) __________________________ ~ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

.~h 4 

Soulhpnnt 89·1093 



..AWGERAGHTY 
AIJ"& MILLER, INC. 

..,.. £11 ,,j ron1ne1lta/ Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. _ _.T.._.F0,_,3c=.:20,_,.c.::.o=-=15'----------- _____ _ 

Site Location Sloss Industries, Birmingham, AL 

2 

Coded/Replicate No. _____ _ 

Date __ _,8.uf-"o-"1'"{r--l-'!9,_,_7 _____________ _ Time of Sampling: Begin let 3o End, ___ _ 

Weather_~-IP""'-",..""4.c~._.._So=--'-=-~-------------------------------
Site Description _h..v---'-'-----"-'C..oe._ _____________________________ _ 

SAMPLING DATA 

Collection Method ---"'S"'"o l,_,i ..... t~s...,o,oo"'n-'-. ________ _ 

Depth ,.. - ('l- Moisture ContentL--'ho.:-=J.\LT _____ _ 

Color _1-'fo~Q--=-"-'-II.Dw-'=-.J"'----"G,_s'f_,_,_(l.---'4'-l-'[q._"')L___ ______________ _ Odor_~~----

Description C\...A•\ 
1 
~ ¥,.,-..L 

Analyses Required Container Description 

From Lab __ _,_x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etC.)·---------------------------

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Southpnnt 89-1093 



)l_,lieJ{AGHTY 
All"& MILLER, INC. 

.A/' £11\'i roumt•nt a/ Sc r \'i c·e s 

SOIL/SEDIMENT SAMPLING LOG 

Jject No ___ Tf.CJ}10_._0!_5 __ _ 

- - ;3 rtc..J ~t, ~ 

Page _____ [_ of ----+-
Site Location Sloss Industries, Birmi_11_gham~ AL ____ ~ ________ _b_()catl()~Naf!le: ________ _ 

~ T ... lev~u·•t..l 
Coded/Replicate No.~~~·~~~ Sample I.D No. 97089'; -LD- ~e -SL~~>0 3 ~ (-1-__.~""------~1------

Date ~~·----'B'll/_0:___:e!.~/9:;!_.!7~-~-~~~~~--~~~~~~- Time of Sampling: Begin- (I <>1:i End'~----=--'--

Weather ov~-r -;:'.b's -=--~·~f!L.. L.te-ci--.: t1.f'l ........ _ -~~~~~~~~-~~~~~~~-

Site Description 

SAMPL,.ING DATA 

Collection Method Solit sooon. ~------~-

Depth 4-c. Moisture· Content ...,_. ...-,. T 

Color Lfit{, "~ v~l ~ 6-uvc hATI'-lNf- Odor~-------

;cription ~ "S. "ti.-FF ( Ct .. ) 

Analyses Required Container Description 

From Lab ~~--'-X:___~~- or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ l'l<.4o-c-

VOCs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 
ILt~~ .. 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU, etc.J~~~~--~--~~~~~~-~~---~-,------------~

frvl"\_,..sp 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J. Hughes 

Southpnnl 89·1093 



)II.,. ut:KAGHTY 
Allf& MILLER, INC. 

..41' Eo,.; ronment a I Sc r"i cc s 

SOIL/SEDIMENT SAMPLING LOG 

Project No._ TF0320 .015 Page _1-:-._ __ of __ l.._ 
Site Location Sloss Industries, Birmi_r1_9~am, !\h~-· ~ocati()f! ~1!1~:-~~· __ -ly:+..~··_,_ ___ _ 

Sample I.D. No. 970Se>5 -LD- -SL.,., 3-:1:-_. (~-to_j_________ Coded/Replicate No. _____ _ 

Gate __ __,8ul_::~~!'-"9"-7 -:---'----------·----'--- Time of Sampling: Begin fo'{:D End ___ _ 

Weather &v ~«< ~ '!. o-lt<-c A.-<>~lh--- ~- ---------------

Site Description A"\ . 'Yr 1?-.lQ ~> F 5\>l t-W ~ 

SAMPLING DATA 

Collection Method Sol it sooon. ----,--------'--

Depth 8- 1 c ·····---· . cc i(L. ~--'---. _-. .t-~>'-l£-"7c._.-_ -. --=s=<. 'liii'r=-'61=c"""' __ _ 

Color ~<(~t{: ~G--e" fJJ(~......_.<M. "i ~~~~ 11-<A~ Odor_-=::o_ ___ _ 

Moisture Con!entL__'-v-=-.:._,"'11~1:"~-----

Description _Ct..-t>r{j ~T·F'~ (vi-) 

Analyses Required Container Description 

From lab --~x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Sample Monitoring (TIP, OVA, HNU. etc.) __________________________ _ 

Remarks Non VOC's Comoosited in stainless steel bowl with stainless steel spoon 

Sampler(s) .1. Hughes 
Soulhpnnt 89·1093 



VOLUME I 

APPENDIX A.4 

MONITOR WELL SAMPLE/CORE LOGS 

ARCADIS GERAGHTY&MILLER 



.AD"GERAGHTY 
Alii'& MILLER, INC. 

Atfcround-Water Consultants SAMPLE/CORE LOG 
Boring!Wellt&J--'2-l Project/No. Sloss Industries I TF0320.015 Page'~-- of '2__ 

Site 
Location Birmingham, AL 

Drilling Drilling 
Started 8/ b 19 7 Completed 8/ C. /9 7 

2. Ll Type of Sample/ 
Total Depth Drilled ~\ feet Hole Diameter~-"'G'---_inches Coring Device )\lrr ~Poe...... 
Length and Diameter , r I' 
of Coring Device ~--~~-'::......t,______:~::___----------~ Sampling lnteNal ~T.~vau S 

Land-Surface Elev. '75l. · 9b feet ~ Surveyed 0 Estimated Datum F-r 1\ ...._ '> L 

Drilling Method t\>A 

feet 

Drilling Fluid Used ~~NW"-"-',tl''----------------~ 

Driller t2cn.J Helper J-.rN.~w·r:.vh Drilling 
Contractor Graves Service Company, Inc. 

Prepared 
·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface) Core 

Recovef)' 
From To (feet) 

0 l- '~o 

""2 1 tJ.2) 

4 G 2.. "" 

c 6 2.'0 

8 (o {,V 

/6 tl_ "2,'0 

l'L- 't '/.,D 

G&M r-orm 03 6-BG 

Tlme/Hydmullc 
Pressure or 
Blows per 6 

inches 

~~(~~ 
J 

' 
3(3 r~~ 1 

3(1{4 /) 

1.-(q {z:rftc 

~(l'lh~l"{ 

l/~{r~ 

1 (,o/a l v 

Hammer \4.<> 
Weight 

Hammer~ 'C) 
Drop inches 

Sample/Core Deserlption 

C u=t'-{ .c \O '{ I'L s- 14} I l c}J. ~tu ..._c9 -If' ( t.r.w. 'i L ~ .. .....,.,.... c..; lt l> ~ ....... 1A...o t '"'-( 

( c;:'J(L ~ l fa' <J-J~ J-(-/ 
~ _) 

""'---0 eJ..o..r ((L J ,, 
I 

'No t'Z-Ec.c-..IE:Y2---( ~--~ !Its o -1.. ( Cl. ~ 

S" '{, t'1.. '\-l4; 
c_L~ ........pL.,,-..,_...,.... ~l 0..~~\._ ~ 

I ' 
Cc~) I-to<~"'{' '0 \~\~'-"- \..,.., "'J_. 

I \ I 

(_<.A-{ il'\ ~€" 1 

t ~ '{Ulew·\.,1.~1< V o'{a_ ~ li.J 
IV <)<'\N9 S~e- f~~~ 

f 

v L, ...... c. t,__ :.. (!, 4~ \o......J' IM-o.~~ vw .,J- Cc{) 
lJ T . I 

(_.., ~ .,......, "!Dp or~~ ~ ~.c 1s \~ tt·,TLI.~--r 

.f': ... <-- • ~--( 1-\ l-J- ~--'V.. {s'i tL<:,- 't.) .-I~ 

\ tq\-Jr '-nr.>"' s- 't 11-- ~ l ~ t;L ~\. ""'o~ (C.v) 

(~"1 
I 

Ur>t-{ 4-S '!'\ 'CD I 0 
'-

. Ccf-\~ t\, ~fo (0 (cv '1 

Soulhl}rin! 07-1718 



ft. 

l'f 

.. dllfGERAGHTY 
A IF'& MILLER, INC. 

..,..Environmental Services 

SAMPLE/CORE LOG (Cont.d) 
1..---

Boring/Well 1-W~ 2\ 

Prepared By Joe Hughes 

Sample/Core Depth 
(feel below land surface) Core 

Recovery 
From To (feet) 

(I\ ( ~ '2.;.::> 

'!~ rt; "2_.., 

l'b lo -z. '0 

1.D '1."'2. 2 . .:::> 

1.1. 2.4 o.zs 

2a: 'U.,. 

G&M Form 04 4·89 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

_A;[{( 1f\ 
I 

t!&kl~ 

41t..(3/ ~ 

8(colt ct {lb 

lBf 'b I -eo r?> 

'51)/c, 

• 

Page ___ of __ "L __ 

Sample/Core Descriplion 

U-A.'{A-~&-ro 

C<---ft 'f 1'\S ~- { o ..... ( '"'\.o.S>V'-e l~J ~,.,.,._,....., ~{e.(,{¢ 
v 

~ a.c. 8-to 

CLi\~ A.\ 8-tC , wl~ ~ ~ .. .__ l. ...,_._ l .._\J._-(' , . . 
e.v~c..--.._\. \...,_dLc...k 

v 

~A~ '2.o -"'2-<-
I 

t1-ncL AT 2?.) C....A-{ \t-.1 ~l'~r 'i>~ ' 
~ \ ~ 

~-cv~"<o!\) - ~,o "l-J "Ci> ? o;;. k c..~. c._ 
-

P<v€%11- ~(/'Pn... "" "(" '2.-~ • ) 



.Jiiii'GERAGHTY 
AJ!f& MILLER, INC. 

.Af' Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well 'M~ -?.\ Project/No. 

Site 

Sloss Industries I TF0320.015 Page of,_.:___ 

Location Birmingham, AL 

Total Depth Drilled _....:.4~2.-__ leet 

Drilling c Drilling 
Started 8/ o /97 Completed 8/ 1 /97 

"/ Type of Sample/ 
Hole Diameter ~inches Coring Device Cu-rru .. c..- \ 

Length and Diameter 
of Coring Device ___ _,\J=CI~------------- Sampling Interval ______ feet 

Land-Surface Elev. 5 51z-'5t feet ~Surveyed 0 Estimated Datum F-r 1:\M.<," ( 

Drilling Fluid Used 'B>"C"Aif>l.4"" t.-l"l P Drilling Method Ald..g,"t"~ t-\At-~~ 
~~ r 
Contractor Graves Service Company, Inc. Driller.Jr;>lbJ ~-r~ Helper\M•€;\{r 'PM•-r 
Prepared 

·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface) Core 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 
Recovery 

From To (feet) 

-
0 2..? .) ---1--

2.3.5" 11.-Z.,.<;-
c.;n:~ ~ 
0 

'2i!-~ 2.1.r 1_,1 A-\Q, 

2.,"). " ~0-1.<.: /"e. 

?1.. 3~-1) \ 
st~s n1s- ) 
jtf.1f' ~'-'i'i c t--.. 

< v 
3'-?c.;- ~-1'5'"" t'-, 

'?,'":).( J -t2- ·~ 

G&M r"(l(m 03 6-86 

Hammer Hammer 
Weight _-Drop ___ inches 

Sample/Core Description 

~ ~$TEl"""\ Av Ge<.. LA> Gr-. 

Lt~~ c:., i.l..n,.K'I 
r 

~ !L....~ 
1

~-rv~ wi<A (_,I ttQ-S-rc.-,..r €"' • ,..l u_et'> VEl t-1<, 

I'UJ...f 
J/1 I 

uJ L.lt-1--<~ -~ 

(..(~TArt.;~ 
~ ~ "?(.i)To ;z. ~"-:D I VI--Pr<. -r U/2.#0 

( 

"'I c..u:) v 
I 

L1 l'·U:<)!",..... 1:' ........, 
, 

Lt~a1"~< (='/Wl<-~ 1-iA<...o 
( I 

Lt~5T.,.,.... e;: h ~·Uil. t+A-.-z...P 
I 

LA 11. ~ -r ...Nrr. fiz./.t<-t'vf'Z-€0 1-1-M..O 

Sr.,P ~ Nth!-r ;;;;(.; -
-I "' 

ID 41-

Southpnnl 07-1718 / 



)IIV'GERAGHTY 
A.,-& MILLER, INC 

-,et'E,.viro'""~'.-r£:-vic'!\~.~-! ...... 1 ,.,j,-·:r- SAMPLE/CORE LOG 
Boring/Well --e:-rc Project/No. IPt> 3 z_oo f ~ s L 0 "!". s "!:1'-l'>u sn: ,., ~ Page __ /_ of __ r_ 
Site Drilling Drilling 
Location '&\f.t"'l~t.fiA~ At..r\ll.,-1-\.A Started ?-18·'tS /2oocompleted 7-r8-"'S cL .. 

"-1,c. lYu" Type of Sample/ C~J.'J < 
Total Depth Drilled feet Hole Diameter :x inches Coring Device ~po~ 
Length and Diameter ~~ , , / 1 
of Coring Device ~ X <- Sampling Interval ~-nttll:.oo.~r feet 

J-761 i (0 
· Land-Surtace Elev. b ;) 5. '7°teet ;.t8urveyed 0 Estimated Datum,___,fhc.:...:.5::::....:::L=---------

Drilling Fluid Used 11 ()t"IC. Drilling Method fJo((6w )~(M., Avy--
Drilling r_ s r . R. II I 
Contractor -----"-~f-1-=g-'-'A'-'-V-=t'-=='S-~E',_,f._,_,V'-'-1 C-=>G<-S<--....:.~_::_:_• ___ Driller_~~• "''-'----- Helper _ _,_.1-'._'---/ __ _ 
Prepared -r Hammer Hammer 
By .r-J. Kt~~A\'il.Kl( Weight /'16 Drop --'S=--6_inches 

Sample/Core Depth 
(feet below land surface) Core 

From To 

0 z 

Recovery 
(feet) 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

5/J/4 . 

Sample/Core Description 

).4tJD ->-roN~ wh:ff (,~ 16 t\M..J,.:.,. G,.(4.1~j. 
I ' 

,C bOr i.y u,...._,. ~ ~ d 
' uw "N.u.J (r,. ;,_ t I<) 

J • J 

beQrvu-S' ~ ~~. c,...{ 1! {.(. hls • . 
( ~6..-h ~ ,_~.oft -/o ~n<.ft4Jt ("f:IG/< • Av~ertd 

'~ I fkrD.-1~ Z. ff t4 f..,~~ W<"-JW .r.s -lb.....v... 
J I ~ ' -

Lfl~l.- ~ .. /)11. ~ /t...._J S,.;~ocN\ r'lf'"vs..,l 01"- 4WL . 
0.(~-1-rolt. ro<-l lJV\. Df~ fwb 6-ih_.,...,olf ) 

I • 

""" ~ 
~ /}_ . 

-

~( 1-
~tid~ 1/1 /} 
1 ~~~'II 1/ 
/,/ ~ "Y:4 I' 

·u7r ~'V 
~ 
~ 
~ 
~' 

CJ!D z( I<] ~~ ':J- "" 

) 

\ 
) 



.· ··, 

....... 

..AIIP"GERAGHTY 
AI"& MILLER, INC. 

)1/fJ/Environmental Services \ d\'1.--=1- SAMPLE/CORE LOG 
A'-"-"~1-"L j\,1- \ 2.- ll l 

Boring/Well _y...:y-r- ProjecUNo. --'r;-',.,_-o_~~-z-._··_o.....c'3==------------- Page of,_z __ 

~t~~3 ?-lr 9: /t; s- g~~n~eted 9 /Zc jq J Site 
Location '?LPS2 

I 

lt1 / '-t Type of Sample/ ..---
Total Depth Drilled feet Hole Diameter---.::eo::::....c_f~..,___inches Coring Device ________ _ 

Length and Diameter 
Sampling Interval ______ feet of Coring Device - i'Cil 

7 '{:Y ~L' "~" 
Land-Surface Elev. t, :X), /0 feet ~urveyed 0 Estimated Datum m 5L 

Drilling Fluid Used !J.;:p,.wx_ · f So t:;'Fh. /..(, <::> Drilling Method /tL do-r~ 
Drilling ~E.5 1 . 1 ~ p 
Contractor __________________ Driller .PIN H. Helper Jb / CW ·G-<'f"T • 

~~epared J r/gtb,. 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

0 8-S" "'~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

r<-~y' $1/ll/0 jc"~vr;-
" 

Hammer .-- Hammer .--
Weight ____ Drop ___ inches 

SampleiCore Description 

uG-1-7 ~"-./ ('S'tR.. GA ) ~ .f,;=r 
/ b ,, t ~ 

w / ~ ,q-r. n< 6-r r ; ~ JM6HE7'JFS(roz~=r- ~~?) IUarrM~· 
~ 

lrJEU- Aw~o (!~?! $?.117 HD~~ £.-rz-.r.,-v~ [)12-A/ v { Gi ((_ 
/ ""' 

6'-~ 1 CtAj u6IIT14u. ,.. (s'tTL C. 4) lA<-Y 
) / 

1 13-Y $'-9..vo£.~ n-s t:J -c.S ;I-//"T'-0 

13-J u.<- 1..-
&A ( (Yl-vpof) t-•G..!-r 0~-./ {5"'i~<t. (..l<t) ~P/-r/2/lce . , 
.ShtJo S7o!VC 11-r r1. (J --I c. 

-z2.=tJ" zc.:r 9Noc;:, ro<V e- S 772t N~S 1 .-~c.. rlr' .t]~A/ /.,y.e C k) HR71-D / 
/ , 

v.C&z !&;t-rc rt= 6-t-r IN t.JA...( H/17/Z.ro.,{ {...t&(i . 
/ 

t:J~ tJ ( ~y .e tc,f.<i ) 4.4no 
-

7.)4-cf 

' 'ZJ-) ~b C', /L . rev:~ YF-1 ) L<Crl/r ~tN~) J./c,._; 1=-=c£ 

• S.,~./7'\. { D4MP ~ £-<G4r ~,./('5'f,z. c,(a) ~~ 
?' D0lr '5~Ntf. {( q.a.A~f 5~ o.A</ ( s'fr<. t, /. J 
-:), '). 5T /2.1 .-J ~-n_ l'lr 34·l.s.- _..,r 

"3(, 42 'S~ (cc-19--t 1-t C"D' <.JH. &<-A'{ ( kJ(") ,_k,_. ~ 9-r (;4-( 7'<- y 
... ) 

Ft <;.S<.£ 5ur:r«--rc.-.f ~o•Sr 

Sc,<"y- ~.., -r 52.s- -sz.?-S 

'1-t- 1'2-) 
,I! 

llwcsc:. s;L 7 ( L.,IC'F ~ ) 
Jl.') ?t. A,tz., \<H'M.-1 51~ /IS 3(, -"Jz 

f..' k_,rJ,../n ()f"\ 
I I 1 I I I 1 I I o I " 



..A IIIII" GERAGHTY 
Allf& MILLER, INC. 

,.4,fEnv~rOIItnenfQ/ Services 1 ( •':i- SAMPLE/CORE LOG 
t'\""-~ \1.1- \'l-11'\ ' 

Boring/Wei~ Project/No. _(r--=...:_r=_~--=·-:r2-:...__·_~--=•_,~:..._ ___________ Page '"7. of (_ 

~t~~~~-::j._/'--='7'--h-=-t-~--- g~~naeted + h- f1 s 
Total Depth Drilled /f 1 feet L t/0 

Hole Diameter _ ___!r '"=--_inches 
Type of Sample/ ,.--. 
Coring Device ----------

Length and Diameter 
of Coring Device __ . ----,cgf..----.7tr--.:-cir;ffr-,f-<'"'(;~-------- Sampling Interval ______ feet 

- Land-Surface Elev. b)). 7.o feet ;)~urveyed 0 Estimated Datum /?)5 (__ 

Drilling Fluid Used M~ t"'.)o C rJ L t./ 7.. t:::. Drilling Method-'-'/{-'rt-z..ac,_,_~--;--'( __ _ 

Drilling t\ ~ _ 
Contractor \::lf-'1'1 vG 5 

~~epared j . dv ~ ,-1c; 5 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

"':)(.,. c~ ftut-1-. 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

-r,qtp.{ 

f'? toz l " 

1<>1.- lti<f_~ 

{Pof.'5" M-'> 

kfl_ 'S liZ-

/13 /14-5" II 

II</;) 111 : 1/,p_ ,.,_ 
b" 

Driller J.o-f A1 J/1 Helper J3/Do.;,·~t-lr ?. 

Hammer Hammer 
Weight ___ ...--_Drop - inches 

Sample/Core Description 

&R((slkwz <.JIS.fr '3JU<..> A/ ( "5 '( fL (, / <f l ;) 4'1U7 lk..~ 

$q,JDS<"DN"C' M.... c:::>r=-n 'C&- 13 ..,_,,._; _ ( ">fA ~ ) ,;{-F ... Ge 
I / 

(Qn 54-ND HcO t'Jou AJ~ ~ S-<l-=-P 1-ki-t O"f?1 <'lr C <!;/-<c"1•1"T 
/ I 

w I C<--4 y As ';:?(, -8 3> D" '-/ 
/ 

<;.:,.,.... ~p~...- 8{;. "".1-..C- gg. zs- -

'S, q'" 57 oN c- 7'6 :YPJ<:::b7:6"7VC"" l-1o~""?.,;- ~.V (s-'ffl-4~) 
/ 

~ vr -J cQ._ Q-r? <;4-ND 1--<>"0""'-"'-c"" ~.vocD i S'>f1-<0 

l-kM.n""2"'"1 ~ c~~-r ~ ( 1-1 1'-'olQ. 4J.-t~SToN~ 1<..) I CoATz_,f""" 
' 

~-r.,- F.v-t ...J{, ().;~.,Jcw..s /)_ ti\Jr.e.a-<:.<.-IISr- 5. 

0 4£"'5"-o~ HC""Q•tJM G-,..,-r {N.:;-) ~ r../PM<.;v~ S (to? -toe' 
it - I 

' I 

· IN C4t..c.r...- F·t-<-€...n_ ~ f" <;o<-<,.-- Su: . ..--.)<'<1-..lf'"" ~ $"A#Ji> s...-oN """(1"'4cu 

U.I'J( S,;.,...- .,u(t~Arz-p__;rr-e.~ ,<~-r //I_ ...C. 
' / 

'3114~/M{ HFo 612.4( (1'/,s-) !vo~~,:;,~st..C 

{JM£ <;."C""oNf" H..Ei:?• u ..... fr,uly {"' '5"} "" I C. A<-<-< c-.: r-. <.<.EZ) 
/ 

Vc, tJ<;j£'" r'!-Ac r'V d.¥<,. ~ ~L40} IN 5"fb"!" (-: ~ 
~~s { so-s---) 

~~s ' !J.uwclf<A!( 6~t-lc<cAN • {! /21 AI"' f? 5 -r;;;-'";' 

"-IJr 0z- 11z-iu.., .v ..f..7a_ fl'( Pr~<..'j i LtF"r'(£./Jfi-~ ~ 

:)f'-r r--a IS..-<'"' Drw-:: ""!:: (0 8 pr r3 G-.5 

~.t;q:- lAi >fl?_ !k~Nf< {..ue)/1-r- /o:? -lo-'1 .,. //-I..J-t'/ ?' 

SfLFaJrn ""T"b / ~ ;::-- CA .. '- 7:. /,.,/' ~ 
J 1-1- ("Z.rll 1_f 1 "L 

(\ (\ 11 -t n -'-"'----

) 

) 



)I!IV'GERAGHTY 
A"'& MILLER, INC 

..-rEnviro'"~i-z..olg"'~J' ~·2\tctkr- SAMPLE/CORE LOG 
Boring/Well ~ Project/No. tfO?Jloo 13 ~LoSS -:L'N')>v;,i£1<:'. S Page_-=---::.of z...-. 

D "II" 1-11-15 )ile i7 Drilling n •ng 'l 
LOCation t::.l'(..!-\ltJ~NAA A~~AMJ\ Started 1,/B''\S lft1 Completed 7 ~e ,\ o,!>o 

l '/.'1 Type of Sample/ r t.·l ~~ 
Total Depth Drilled 3 I. feet Hole Diameter ___ ,inches Coring Device ">f • 5("'""' 1_.,--K 

Length and Diameter JB ~ , /' I · 
of Coring Device II ~ _ Sampling Interval LO_t'-f•t1&.ou5 

)-f.o/1G 
· Land-Surtace Elev. 0 3 ::J. "1 ~ f ,Wsurveyed D Estimated Datum fh S (_ 

feet 

Drilling Fluid Used ___ _,_()-'-"o.!.lt"'co:(.'-------------Drilling Method ~/low 5/ttll'- Avj~ 

····.';\. 

Drilling 1'-o o tl ( 
Contractor ____ q=...,...._!'\_V~E$""'·_....5...,CR.,_,_vt=-...occ(f"----=Co'-"-. ____ Driller __ ,_.~o= ... ~- Helper _ ___.q'--' .. ~--
Prepared ,..::::[ l/l" v ... ~01,. ..,. Hammer (ll. Hammer ., 
By 1-- """"' n_!__r- ..... .._ Weight J.D Drop ~ 6 inches 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

0 ~ l.'f" 

2 .-( 18, 

Lf 6 Z..t" 

' 8 u· 

8 10 2. '(II 

\0 \1.- Zt. ., 

IZ I L( zo" 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

,z.fnf11rs 

IL/ z,( ''" S 

,[Zt/1.1/l$ 

~e/lo}n/t'l 

't ('t/1/7 

bt,~ht.\1~ 

I" I' t H (H 

Sample/Core Description 

Ct..,4.\f, tuoftltJ-~oJ. N.C)J.~~_kt'1111.M.1l_6 R '~!,) /I.M..) ..l!_ .. le. 
I . 

y(//~s~ or6."'4,-t.. (to 'it< •;,) , ~/..'f.( drt _,_M <Jdor 
• . ' 

( Ct~) 

(l . .Ay /)6/c v(//ow1i~ or.-... ~ (I~ Yt<. ~) t.J/ I'A<~J. K~ . . 
b (Ot-M. s l-. .. ~ < ~ .3. k_ff_ _.fi_O_ 0 d dl ..:. 

' I I 

{<tt) 
!.){'51ft. 

ClAY o.,..le vdl,...,,,j;,. or4>.\A.&.J' (JoY~ B/6 ) t.>/ M-td. 
J u 

r-<..IJ .a, f<,.se.~ Jrv ;, do.o.A-V. t..Md ~ ) !J~.._ft, 

D.fOoi'J. l4Ml k .. ,Ut_ ~( .. ~W s.~. (h~~'i~-~ f\.o .. Jo, (M 

Cl-A'f $1IN 
I U ~ ~ 

_Q_4Ic ~v_G//b_W_•~ 'L.. 0 ro.:,.._.,..._ (to .'irC. I'{ t 
I 1 I ' • . 

hw bvt Giu....,..l.>\ts ~"-si!" drv , ~ odar. 
I ' 

{_,.,._t) u( C.L) 

CL/.l'l 5i l.f't p<./~ 'fe(l,W.~\.. o l ~"'~ ( ltJ 1/l. 8(&) '-' 11"\oJ. 
' ' I I t 

,...._dd,\\.. b~ ( (b fl.'l/4.) <h"'""~S V..U.dlvw-. ~ t~f_f_ 
' . 

uu._lo\es ttt..~·-~-- 0 d.IN\P t'\. 0 0 d H ( /"\. t.._) "" [c c.) 
I ' I " 

CL-AY r'""' ~~~~ aMAA..LitJ <nopt<VI,q,"'u.- o .. le ydt,w 
' I . ' 

or<l.~v. c.,....\ lt'1H _f\1\.u-r (NI) , r..v..J,~ ...... sJ:( + C6 ~s:~. 
v 

' I 

d o..V-A.{J v'\.Q odD_, . { (t..) 
I 0 

UA'I o41t vdt., .. ;,,\.. ou..~ (nLll- 'r'6) ...._j J.h; .... tk~>J. 
o I 

("( J J;' ~ Jv <l.M_..l. 7>.f~ ... f<<--'- J!6k.s tJ ... (,Jf4. t ~J Liw...t 
nnn1Ct ... I f 

·ovJ'l -
0. D 

1J.. 0. 

o. 4 

) . 
o.o 

(). 6 

-

o. 0 

o.o 

0 



).,.,GERAGHTY 
Ali"& MILLER, INC. 

~.....,..Ground- Warer Consultants 

~ -n SAMPLE/CORE LOG (Cont.d} 
Boring/Well @ J U-- \''Lil '\ k 'l- Page 2... of __ L-_ 

Prepared By .::f. K\l.:~f'.4'\R.l(ll 

_ Sample/Core Depth 
(feet below land surtace) Core 

Recovery 
From To (feet) 

I~ llo 2. 'I II 

16 18 II" 

(g zP 2 't II. 

'Z.,O 1.-'L o" 

lZ.. 2"( l'1 ~ 

l.'( l6 Zz. ~ 

1.' Z-9 18., 

. 
i!-i3 ~D tt~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

'*1·21\b 

il[llf/ z.i/2.& 

8/a f z.sj u. 

Sample/Core Description 

_ih r<L iJ, .A lt..... • t ~1M's (.),..IV\\ ~~~~(-to 
I.) I 

~t~~ dG.""""P h a""' 1M) o J",. ( <:L ') . ' 
CLA'l _t_Si L6_ p,lc. 'fclltW\)1,-._ Gr"'l"\4.£ ,r /\~ \.,\ A/\N-f 

. I ' I J 0 ' I. I . 
Cblof s\~~ (: tn-~ V\Al t.dl (. 

I I 

( c.t)_ 

W'f . 4-Jj ~v-c.. {CL) . 
4......l. 

CLA't s,llov ~ ___, C:.v.. s-~ o 6.l «- 'IC-lto "-~;t L.. lr4."'Jr: 
, • I i~ ' -

( (O 'fA. "h) ..-/ bl~ (...,,) <)~.r(A.ft:t {~·· lotv.. i"' v.Ao~Jdle.) 

~t~~f d ~ .f ... dr'-1 n..t. o.dor . ( (t..) . 
\)\U.[t-11 t - (lo ·ct.<.0\1(..("( - \o~t 5~e. ·nn 5~. . 

[1./ B f,"J" CLA'( ~ '-ldlb•·-hfl...llro..vu..t. (LDY~'h\ t.:J! /,4kt b{)c.J¥ 
I • 

Q ' • ~t( 15 't P-. S'/6 ') -~4_,...._._/c.~ ·ftt,~(\k. b(.JJ,J ( vv4~u. ") 11.A(c}. 
I I I ' y • 

st:f'{ dt~..~ ()o o d•/ (oH) 

8/1#/llj,L , ( (D 'itt. V4) ~ ( 10 VP.. '"/') 
Ct...tri_ o.c((. vdlow or~. J""lt. Jtdfo..o J/4.""-U. 

I • Q 

rJ: _±/.,,,.~ W_j_c.J (uu/-.~ ... 1) Hu.J •• : ...... rf:{+ .JJ 

~~f~~~ 
I 

( 0 ~). 
I I 

1\o oJ•r. 

4~,/~ls• • Cl..A_}I- ..S.t......de.J ,.{ yc/16/.J.J,; /,. 6-.-d M dcJJ S k 4ro..ntL,A. 

J • I . ) (N--J• 
h~~ 

u J 

· s~"""' b(.JJ,~ C "~' 1\( ... 1 , s 1-\ ( .f J~ 
f"'.hc""' .J . 
'\ t. dC'f .. -~ odo .- Co~) A/"" s • .-·s~ '. (. ~.t..t •• 
~ ' ' l' I ..,1"-W\ft I"' (Nff 

z.•/S•IJ• Ct~~ IM.6d. r-ecJ~~k b'"'•.M { lb P.. 'Y6__l _5_6""-(. ~~~ . I 

pa..fc. .., n .. -.~ ( /6 yl, 8/z,) I.,,...._. b • .)J;41 (v~h~A\ 1 

' " . 
~~~J..~f.f r. ~w ON ~ oJ•r· (oU) 

S(-'aor-- _&c_po~L - Z.7.o o.-J 'l6.1. 

OVM 

0.6, 

o.o 

6.o 

NA 

o.o 

G&M Fotm 04 6-86 r-:lll A o r~F" fl..€ ,c:f.J sJ.t_ {J)o....,,.., /6 3Z 1 b /~ v c 1-'f H ,4 tt=ti~';"' a1 , 719 

) 

) 



,..46\II"GERAGI-ITY 
Ali"& MILLER, INC. .J h::+ 

AfEnvironmenwl Service.< '\\1, \ l'i SAMPLE/CORE LOG .. ~--..-~ .) 

Boring/Well ~ Project/No. IF0 3Z.oot1 'Sc..u~s :C~Dv~r6) I Page. ___ of, __ _ 

's~ Drilli~ 
.ocation ___ ?.>=-::\ i-M'-----\c:.tl_(,=--:.::t\ A'-"t'\--'---'-A'--'LA'--'-"-f>,_,_A__._t'\-=-:1\_,____ Started 7-t 7 - 'i5 

Drilling 
a 800 Completed 7-27- q 'i 10'-f<,; 

7 4 ~h Total Depth Drilled .D feet Hole Diameter_--=-_inches 
Type of Sample/ (} 
Coring Device __ __!..:.:O::!:Yl~~'------

Length and Diameter Z • z ,. 
of Coring Device "' ~ ) /IO /'rG 

-Land-Surface Elev. C:, 3;) · '1 '-/feet j\l'Surveyed 0 Estimated 

Sampling Interval _.,.:/}__:_:0 11_:_:C.::__ __ feet 

Datum fh'SL 

...... 

Drilling Fluid Used ___ ...L:..!.I-'-'f..'---------------- Drilling Method AIR. 1!.4-rii.P.Y 
Drilling 1'- J'J r. 
Contractor ____ '1-'-'-"''--'A'-'Vr:;::.:5 ·c___S.::.E=-:12-'-'-'-VI'-(.-€_C_o_. ------:--Driller VWt ~~T nutn'Helper ..T. 6v 'tl.fi,(l. 

Prepared -r Hammer Hammer 
By r-J • l(l~K(',4-r1ttcK Weight NA Drop I'JA inches 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feel) 

0 ~ 

Atl I 
So ~8 1". 0 ·-

~8 53 

53 ":i? 

Sf' 'i7 

57 71 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

fant~Y 
I"~ r. 

~ 

71- tOTAL 

G&M f'orm 03 G·OG 

Sample/Core Description 

-
S6s t:...~r/16'-0G'T £.oc:r ,c~/l. liSA a B. Vfll'-'·'"'o.-. 

Rc.Jcl.s~ brovJ'V'- cJ4-Af ~d t-t<o.-+t. ....... J sJ..,!t. • 

CLAY (tJ.,'St::l.lv /.,~~/., !AKA/~ J/.. ... /c) flt tW. AA.dd,.1 t . . I 

C /b t;JV'I ( ( (J /?. '("' ) , d r~ cf'clSy J~ 1/,,.., 
, r•.w- --v 

Ct..AY d .. SI/Atc (/,;.,t.L W(AfL.,....d) .~v;c:it .. u... .I /h.;, 
' .. I 

kdJir'lf ~~~- "" ""' (NS) drv to d,. . "• r~p6tll.. 
... " , . ' • dro!/1 ~f 

Ct.-A 'f ¥ S lA l£ ( 6.,, !.- t., weA-l-~ ) " L CVta.uJ.~ /,. 
' I I " I I I 

nr<IN\.~ ( I b '{ J. '/'f) . b ;/ ; ( C"' /./.,~ ~ f JAA h/ {. lt_. 
1.) I r 7 

5A N 1:) -sro ,._) r; {.J<!tl.f~ {tlq r..J b (bLJY", ( 5 '(/<. ~1&.) 
. J -.; 

{:,;. ( ~ , •. ~.J . W d I ("''v ....,J of d ko..o-J .,V. J I "-. J. 
-' v 

t::. J./ At..£' (.,r Ct.-A"!) ....Udl~""'- AA-~(..,.c;\ w<-"'-H .. .(.r-J 

<;)'otol'ltk. a;...u;"'1 ~J t-.:J f.\" o~s~6.-{ ~~ ~Pot (.r.f' 
t\. . .:~\r. '\ t~Mo~~lovt {b(w-.Jiu,.. 

I 

1-lOA.J 'S#I>k (M,A.. 

5At-ll>~"To /'4~ l • ~I • I ~~ p,N_ G./7<1\.U,.J, vN... I.,..- ~,II. ()A/ w.d 
• d I 

I SHALE" j.._avv:) ~~ .. ~ CV\.6-V /J14 k."r..t ~ItA ... 1 --- 7(; o . • 
IDct>rtl ~ bl-s. ("' ( ~P-- u btlicr) 

~/ 
~::// 
''2p'?r~ 

I ~ 
r -~~ t-z.J(c; I-:-, \7 Ill! !h j Soulllpr;nt 09·1257 



,.«.,.-GERAGHTY 
A.,-& MILLER, INC. 

-AfEnvironmentol Services, :-z...( t'l['lr SAMPLE/CORE LOG 
'-'1"'·'-4 ~~-- ' 

Boring/Well &:'t:t Project/No. _)'"fQ5Z..OO__L3 '$L0~5 :C_t!j>vS~tliS Page ___ of __ 2._ 
Site 
Location 

Drilling Drilling 
fllll..tAW'-1-lAIV\ A l-t\ &,\t'\A Started 'h &·'H 0 81 ~Completed 7-t 8-<t5 /OoO 

., y, Type of Sample/ 1• 1 
Total Depth Drilled ~<> feet Hole Diameter_1_'1_inches Coring Device SptoT Seccn 
Length and Diameter ., ' , Co I • 
of Coring Device e;~ '- f.. 'L Sampling Interval fltt-tVov5 

5'1/ • ; Q '> U/9 r.. 
feet 

·Land-Surface Elev. b 1 Dl~o feef'Y )("Surveyed D Estimated Datum_.LloL-'......:5''--L=--------

Drilling Fluid Used {)6~ Drilling Method u,Oow )Jew 
Drilling /_ 1 .coc::: o tl I 
Contractor ____ _,y-f-'-~lC4.'-'vc~-'-~S ... &.;<=>~'-'(-=CE;:::..;:_..::6::=::o:.... __ Driller _ __,__r--o__y.:_"'--=----- Helper_ [\<l..l 

Prepared ._J, \Llf.(.DAT(> ~~v Hammer Hammer 1o 
By --------='-'--'-=-"--='-"~~-'-'r::=--"UJ<-'==:..__----Weight __ 1 't-=--0_Drop ___ inches 

Sample/Core Depth 
(feel below land surface) Core 

From To 

l 

6 

8 

8 lo 

Recovery 
(feel) 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches Sample/Core Description 

' I 

.PAl~ '!c.L{o..,~<L .,.,o.WI..u ( W V(( t, J blt.bs V(flv ~f~f.' 
0 " ' • 

ll..~> W.-s;w. \ d.r.., 1 .J,....u-.O c l.......rf t;:ra.Jt~ S 

I • . I .. 

Clt\'f v./ bri)~ l"~f rl.tJA, i( ""'--n..l~le 
, • 0 

r<dJ~s~ t>t<tY'\aL (tb 1.. &/,") ,,,,/,o.~ .. L tutUAM. (I~ Yfl..'lt\ 

' I V f 

<,pool' ~ ~ ... u • ...,... 3 " ;j G..fl b o h....- cl,..u..(. 

' . . 
(c..~) 

I , 

bv~ d;(l ~ c.W tt-... .. 'fk,"f 
• 1 • I 

I 

Ct.AV ~~.o.o..l. M..dd.'.sl.c.. 4,-.. ... ~ (toft '4) w/vei/.,w.sJ,. ~lt.Ls \-
• u 

b l"'dt.. ( ..... ') s~ r< .. fl.< c /.......-t .-uk,Llc. liM-oiJ'fL,.J vt.w 
• I ' , 

S.hff d4.w-P ~. JIY no <~J.,, {a) . ' 

Cl-AY ,_._.,,J. ,-<...IJ:sl. H•"'-<~~ (,D If. '/•) I..J./ 't '' /e..,s. 
/ . 

" ( JM,.,Ht • ..J &r .. "' ... .L 4.1J'J lt41..t ~.-~l ~.w (5 6-Y 
u J I I I 

'A lo ) o-r..,. 'V<- ~ h~ ck..AA- { r ~ 4t. cV-.r ' it..-
-' u l) '· • 

1~'!1~ ~~ d'11""' c..lM-t. rw.t(AL.J o:t(., ~L...a.tc.! Q'll.·rfi!. 

C).' ) 

·. 

O,o 

o.o 

().····, 
) 



~g,"GERAGHTY 
Al!f'& MILLER, INC. 

....,... Ground- Water Consultants 

1-lv..>-~ SAMPLE/CORE LOG (Cont.d) 

Boring/Well ~ )l\Lll"jl'\::t- Page l.. of ---

prepared By __ .S._:_.c._\U_,___m____,__~_(l._\t_V __ 

Sample/Core Depth 
- (feet below land surface) Core 

Recovery 
From To (feet) 

Jo ll- ~Lf.. 

l].. t"l t. 'f •r 

J'f /L l() /1 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

• I 

:;;:li .. ., ., .,, ... 

'1/sf,/ls 

to[1.3/zs/-~l 

Sample/Core Description 

'SPOOf\ ;s v<»f sf:( f d" o..U.-0 f\o. o Jo/ {CL) 
I . , 

CLA'f, LM-oc:J, ~dJ~n .. OrA"'-c.,.c.- LttJ P..'/~) w/ 
v . 

Gkf (.-G..~ ---~ J.:; v (MJ ~ ~ ·~ ( d <l..v-.$) yto 
v I . ' '- . 

()c)o( ( (, 1.-) 

CLAY. ~. -rtJc),$\, or~~ (til A 6~) u:>} ~~~~, 
, \J 

I .JJ 
wv..u(~l, ~o#-/ ( '5 <;.'r a;.) I&\~ b-tJJf.J c~ .. -f~) 

U ~ )+ I ~ .. (.A. ~ r { J 1/ f./W h I -.' )'o..u.o- S ) u(-1 
• , v • ( 

1-l'-~ Z6"-L (t.") \..,_ ...._;,Mlt )tJ..w.JJ 11\.t> odW 6L) 
J I ' 

Ct.Ay ~J. Kdd,$1.. or G.. ... ..., ( l6 ~ G(~) . kw, 
, . ' 

0, () 

6.o 

( ._loot!.< 1,·~ ~6-.H .. w.J (k,~~~) -Rack 1 b~dtJ (vc,l,: .. J 
u ' J!t(lt1~ ON fo d OcLU..O r\b o.:J~>r (ol.} ~ 

tf/34~/s 
. 

/6 /8 8" ClAY ~- t-<.c:ld.s~ on.~ ( l6 ~'I') <.>/ d~ 4./I.JAAf o.o 
I " ' I I 

(tn) ltv'-~s ( fl:..,) ~~-~ ~dd~ (vu-.f..~t\ . . ' -
l',sJ; !L {lilt... (1. u-t~f ~ A~t'k ~ k.v..J )ry -

ll6 .. do~ 

5o~.t .. I . 
18 lo <f" CLAY <4.0 6-.ba- ~(AA.:S fo ~~ ~;s.-1-L ... j \[belt. 0. 0 

• I .. 
(~!A ... Ic..\ 

SfJr.JDN U F'tlfAt. - /g.o 

NO All'- ~~~.. ReFtJS,4'- -

~ A 
~AA ;/J J 

~ ~!:/J~\..1 . I 

·18 ... ?~ 

~ 
G&M Folm 04 6·86 1 !1 (z!r7(5 Sovtt1pnn1 87-1719 



,.;.,..-GERAGHTY 
Alil"& MILLER, INC. 

- ..-rEnviro"~~~Uer)[esn-kJ;_"{ SAMPLE/CORE LOG 
Boring/Well -f:rr" Project/No. Tfo3L.oot'1 ~OS~ :cc->vuS-rf?-t€"f Page 1 

of ---
Site 17 Drilling Drilling 
LOcation __ '>:::c..:..:._li.::.,_._:I_N_<>-_:fl-'-A-'M~-'-"A-'-'~-"$.1"'-'-'-M--'--'-'-A--- Started 7-lS-, "i 1 !l ° Completed ') ~ts- '5 I G.,. 

Total Depth Drilled l( · 0 feet Hole Diameter 
.. Type of Sample/ fl 

b inches Coring Device o,.u 
Length and Diameter 
of Coring Device 5""1 I 2:,1 N "N f 1 '\{P 

' (\(~ } " Sampling Interval _,..,_/l...o.=oN~ __ feet 

Land-Surface Elev. ~ fOOY ~Surveyed 
Drilling Fluid Used A- I?. 

0 Estimated Datum _ _,_tf\.!....:.....::S'-L------,--

Drilling Method Jttf. ~Aftl(/fh~f{ 
Drilling /'-. o A S r -, '7\. 'l. I /1 "I 
Contractor ___ ':1_._Ni-'-V_£ __ ~_13i_,.._vl_c._e_c_o_. ______ DrillerL-WJ ' rr~~.t· Helper ..:r. Cu7l£R. 
Prepared Hammer Hammer 
By -4". J(_,RJ<:.f-'1\l!..tcr: Weight NA. Drop NA inches 

Sample/Core Depth 
(feet below land surface) Core 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches From To 

() z..o 
2o 21 

Z.l Z.«t 

t.?.O ?'f. 5' 

"flf, 5' &,,1S 

{,~.75 69.-o 

6? 7' 

l.II.M r=nrm 0_\ h·M 

Recovery 
~eel) 

1-15 14 
1:{~ oTAilY ~ 

L"ltiU. ": 

I 

.. .. , 
I 

A11. ll (lM!I-~ft. 
r:6, .. {_fl., 

t 

c 

Sample/Core Description 

5cG" (}.iS. L.. ~7".1/PLc(,.y '-oG-- r~l2 ~-l?. (C~'Il 

C<-AY M.dcAi l. ~(to,c¥.tj 
l.AsiULi:- J.:~t& w-c-o.-lkJ ( tk., c1<1AL1 ~.A ... ~ ch , I / _1.. .I'..JJ: . ' 

t1-' f q}. 4Lf ( N '1) d~Y f. :1· -/4A.Oh ct...,~ 

~ 1£.,.: iv 6~JdeJ f,'k 
. 

/' _j_~ 
tit s~k b ... f ~ 2 '__l]_ol ~ 

I . ' hw. 
3/Mte w<=a./~ -1~ ~~tl._4 t.xa.&d a I'-~ I.! to. <:./L 

/ . 
(CjyZI,j d£y c.J.r 5;tA~dt/4. ~L r4(C4.. ';/ . . , ' 

{('.AMA c .. f.(.,~'H cv-(. {AM.J .-( bul lf(.J tk. 4t ~tJCK 2 
•. I) of c..<. I< ( 5 ~ ¥._1 5i'/tl£€ . /'"N.d. .f~J olr~ d~ , # ., 

k~tA.. .f.t-...,... S~k o..l:u:Ju< /,;I ;~ ht>v,. e~""-tf_ • 
' 

(.o.AJ s.4:: d~//,", 5HALG7 o/.~ b{ (l. <..k ( s y ~ r, ) . , , 

S_.4fJ.. US TON/::". ~.},~ 4Aa...., (NS) u/ StfttN. ~ 

(£.-<.1.,.· VW-/ W 
I ' . \ )_ 

Ot"'f$f• {.~ ~d~~~- -~0_1>"\..L_ 
. . • I I . _I • I 

Cult;.-~~-< iM..c. AAt<An - wtd~ svs~cc.lc) / .. b( Jus! 
J I ' I 

~bouc /i,._,. ~ YO<:Ji< {f)/AU) 1.f ,..,7 £}. 

--------- /1 / 

~~/:~/ / 
l ?,c;;_~£_ 

lS" 
~ 

f*\r\,-. ..... ,l..-.. I I 

., 

) 



..AI!IV'GERAGHTY 
_ A.,..-& MlLLER, INC. F- 'i:> 
AfE,I'iro•g;•et•ta/ Sen·i~ )-$ SAMPLE/CORE LOG 

jl,l 't\"lh w~-z.-s-~ S ct::Y ''\' 
BoringNI/ell£z;6 J# ProjecUNo. -rf.t> 3 2-<J <J I ?, SLo S 'S" :C N PV5TIV r: 5 

/ 
Page'--~ of_:__~ 

)ite Drilling Drilling 1 ... 
LOCation _ ____.:8=.:.-IJ'?/I.t~.:..:'-'-~~-'-fi!.-!.4.!..:.M__1_~A_LA--'-'-"'B~A~M.~A_,___ Started 7 ~ I!:~ 't S OB/o Completed 7 - •l-, ') 

0 
-

1 5 
-. '/. ., Type of Sample/ .::- I:/ /_ L -') 

Total Depth Drilled 'ZP- 0 feet Hole Diameter_,__Ji-"--inches Coring Device /f ' Seoo.11 ~ S"r~o 
Length and Diameter l , ;< z ,, 
of Coring Device r2\ " 

- £ L ~ _\\,\l{v 
· Land-Surface Elev. 5 5l)J'O feet '\ ~Surveyed 0 Estimated Datum ffi5L-

Drilling Fluid Used /) 6 1'tt!.. Drilling Method ;/o~w 5/t.1A. Avfv. 
---~'-=-~-=----------- 11 

Drilling r .... .o A r-< 5 :n p. ,, I 
Contractor ____ y="-'~'-:...~-=c:...: .J=-----=-6j-'-t<-.....::V=-l..:.C-=E--=Co~. __ Driller_-'-f'--0_::_...._ ___ Helper ff.s.. 

Sampling Interval ~c,t.y '5 feet 

Prepared ./ • .,.,-o ~ Hammer /'fO Hammer ~0 By ______ _:_--"1_-.:c:·,____,t<---JL..::..:...""--~·fA'-'-'-jj--'f(""'-'{ ('--'-/<-'--'-. _____ Weight ___ Drop --~inches 

Sample/Core Depth TlmeJHydr.tulic 
,.{feet below land surface) Core Pressure or .() . /lA 
~ Recovery Blows per 6 V r 1 
r-Fro_m-._l_o-.~(~-'Q_:_,-~~es~.----------S_am~pl_eiCo_re_De_~n~·~-ion ________ ~ -~ 

3 5 

lo 

/3 t5 

• • v / 

~lvW'- <:f.'F.(" d ... ~~ ~ ~. d.,-y · Y1C odo~ 
.) . . 

( 0.-} 

1'1 •· zffi/z 0· 0 

f'i" 'f/t/t/z S/LT(Y) c;·1/ YIA...J«-: .. ). tf..,~sL.. w~;j<_ (S rl V,) o. o 

VGt..v <t>(.f w/ o.M b .. bb/e<; , w<-f , k~ odM . 

T 7 c 1 t 

(mvJ\. ,.',.,<.IJ.- iW.. l'tc '""u o:) TJ.o $'{ <,~DiTI'- ~ 
u , • • • 

<11 .... •• -Jd.IA .. ~>..<.L broW)-- c JdJ..I (Jo 'tfl- o;;.., \, 

7£~ ) 

'"UUUJ;Jc-



) 

) 

,.cfil;1"GERAGHTY 
A.,.-& MJLLER, INC. 

~E;nrironmental Sef."i..ccs SAMPLE/CORE LOG 
l]\.I.X"-\•,Vt~-'1...~~ Vf'!J 7- :>-s- 9 £.. I 
Boring/Well~ ProjecVNo. _, F-_ __:_~_-:>.-<=>_._~_· "'>=----------~-Page t of~--
Site Drilling ( ;. Drilling / / 
Location ~-<5•11-.'-<'"'tr'4rH /h..ll'!>.-t---+ Started -:; 14 9:) Completed 7 tt>NS 

~ ~ct~~ 
Total Depth Drilled --.:.7To ___ f,eet Hole Diameter ~-='-=---_,inches Coring Device ~---------
Length and Diameter 
of Coring Device . ~ id9.'"' Sampling Interval _______ teet 

Land-Suriace Elev. 55t,Mre® )-~Surveyed 0 Estimated Datum ms(; 
Drilling Fluid Used ~-'~=<-'·lh--=--=o'-'-f:---'-c/"'--D--~--------Drilling Method Jl,a. lk~~ .... c:e.. 

Drilling /'. 
Contractor ""4--lh'~S 

~repared J _ W G~ s.- . 
y . 

Sample/Core Depth 
(feet below land surface) Core 

from To 

v Z6 

::2e> 3z. 

?Z- "t 
. 

Z"P?> ¥ 
24 vs-
'1-'> tu--r-
~.) -p-:} 

-z-r 11 

~I '61.1r 

?JI,q) ?§.0 

"$:;"- J.') "37 

"??- t{ 

Recovery 
(feet) 

;&. 

A,il!. i!o 

to"' 1-

f/,12... 

bl 

Tlme/Hydr.IUiic 
Pressure or 
Blows per 6 

Inches 

.,-ro../ 
~ 

~~4'(._ 
r' . 
Y.,<£ 

Driller_J,.w"-"-'-=-'-M'---- Helper J"!;> /c,UJ r&./.-

Hammer Hammer 
Weight ____ Drop -,nches 

Sample/Core Description 

'SCE- rfs.tl <--4~ ~ ur. L.. DeoS_cp., .L 

~~ s-.r ;c.s_) W ( S.Fr- Sf'>o r S ,;IJ-~XN ~ors_) 
' , 

l~o _s;::t.....,; ~ '-e9> -r-~ t ,<=;...,r- -r~c .e;. ) 

Sva.t=="-'{-a:- e.tb-tJG ~-r-= '3 '2- F< .q,c.. 5> 

L.nc ~-r~ l·<.eoQ1ZA-I(N5) ...,~ -.Ja4NT Co~ 
C4t-c,z~ 

,. , - ;~ 
t!/l.{S7lltS 'frl<-<-ctvq FR"k-rut2c5 I£' ~N S -chucrt:m: P 

I 

45. ?c:;- lf.I'P'J--D (/AlFtJ-.ilC..-; ,? .. S". 
' 

r.tirl .I~ .e. A:rr'*:</_ 6r 

&..o.eE?V Ac~ c .. s. ~4-c- 7l;" 

. 
{Y<:C'• N :5 -

t.r. 1-hrw ~r M-t..v-r£ lk"·"'.s I 

L.). '13~~ IV~T~ Ve:/N" S I 
tJu'( +c.) l /Jh(/..ha ~ f' t'fhr 

/3M!kz-f_ {,. S. v/CA-L-c'r" Ve-•.-vs ~ ~-r~ l(o ~t; 
t-5 ,qd.Dftrlv tA) I ~~r--r 5Pb? <; ( -;;;,~ .. 
t.). ~f) /tJ (cA<.Ct tf.. ~~~~~ 1 

I 

I 5oF-r f?/I.<Jy£N L- ·S -

/}... f ClL.J.JA-TN C, fl4.w iS>crC.S'. L 
~ J off) n(rd<t-=r-

.. .b>-..-r" 

O::'TV. v .1. \J J 

-. 



..ADI'GERAGHTY ~ ,J~<-
. A.,-& MILLER, INC s-"~:> 
A-f£,o•iroi/111CIItal Servic~es 1'? SAMPLE/CORE LOG 

MNv~'l..'50 0 ,.,~-e-
Boring/Well r 687! PrOJ /No. lfo-sz.oo £3 SL-os.s-:CJ;..J_'I21L$.!XLe;._ Page ( of l.-

Site -:1 I .on AA • ~ 'L' tl A II ' " llA. • ,, Drilling 1 JZ-· QS "", Drilling 7 ,., 1 " 17 ~ Location ~tl\ L'\~17~1"V'\ Started - 1 •1Jb Completed ~ ._. > IJ 

7 '/. 
Total Depth Drilled 1..8. b feet Hole Diameter --'----'1-'----inches 

Length and Diameter ., 1 , 

of Coring Device v- >I Z 
r-0<\:>-1 (p /1 "" 

Type of Sample/ 5 /;I S,o~o~ . 
Coring Device --==-1P~.!-t ...::..(~r-~~=·~ • __ 

Sampling Interval Vf\ fr "'"~V J feet 

. Land-Surface Elev. 5$(,. B1 fe'et2/ ,9'Surveyed 0 Estimated Datum m 5 L 

Drilling Fluid Used ___ __,(}__,__,o'-'-·~~---------Drilling Method fl,.f{ow Skw. Avjtl 
Drilling ~ ·r. < 'IJ, o '/" 
Contractor -----'-l.-1~1-f'fA"""-"1/i'-"'c.,_S ·,___,v,_,e,_,"_,.,V,_,lc::C£'-'=-'--(=0_,_. _ Driller lS-D t-J Helper__,_r,.!.:.'~-IL __ _ 

Prepared e-X r/t OI(OA-1 o lC.'( Hammer {e16 Hammer -:1 .. 
By ______ ____:::____~~~.!.:"-~~..!..1"'1~_._[1.-'--=----'-f_:__ _ _:___Weight '' Drop :>U inches 

Sample/Core Depth Time/Hydraulic 
(feet below land surface) Core Pressure or 

Recovery · Blows per 6 
From To (feel) inches Sample/Core Description 

10/1/u/t s 
-. 

0 z_ IS" Sill <~ :Sd.N1:> , dtoAK .. ~II. l(L bro~ (!tJ Yl!"'t,_) o.o 
}J J I 7 

11D1'1-l"~£...t/,ol-( • I Dt"'l~ dru /1 () , _..) /) , 

~ kt- ;)/C,/c1i 
J I I 

z L{ !8" fo/t/11/£ <)/ Ll t SAN}) J a_ ... i 1, /In '-"··t A 1.. rA ,.H\ (,tr Ya. ~· o. 0 .. ' I ~ 

()tln-~o~;\M l~o~ · ON 11\_, oclo£. 
• I I . 

~F::r>f"'hio . 

t-( ' I~" t../4·1/'1 C::./l.i a.,......d S4 1'41> I AA (J.Jbov-< j);r;:) ~c-; Jr..l'lk 0. 0 

b 8 l z. II 1/Z/1/J SILT f /"t <.c.-' S A....j b1 .,,·5 k ~ l; +~ ( 6 (S <\;.) . 0. a 

... J .. A~.} I ~ SC.r-t.~ - co l.v.st~ ~o(-f cJ_. ...... ,., fo Lud- 'flo <ldo.-
' 

, 

(A~~ s;.....:..\t·~ h h ..... p,.·fe.'s b'{ ~h~f-c.. S!o~5 ~iH bllt ./- ~ 

c.l•s:t; ~~~ :~·' 
., 

6v\,ou ..-J .flt._ d '(: {[ t11,~ ~ ~ .J.I "' .(::h . J~~s 

8 to 2~> /J l./t./2/Z SILT ,_.;./~<-A- s~. /,l~~l ~..!.:/'(__ ( 5 8 'f!,) (),(J 

I J 

0-0 a--bo~ 

/0 tl Z'1." I /z/z/, Slt--r('l) f:l/ V~AA-.fu .'...r ~ 1-f/1>-....__ J4.J (~) Gu<'\ 
o .• 

c..l..o~. 

fl. Jl( l4" 5/5//"& s tlT ('f) (,ll ~ u_, .,..,/ ., OvO A- ko<N. wd o. 0 

Z/3/5/l Sn-r<vl r:1u M.&iC/..•~ I 
J 

~ore c/11sf~< N /6 2y" <t.-0 ._/. •u-< 0, 0 

z/z /J/z 
I J I 

,~ If> z~ ~ -srt. -r C'f) fnL fli.JC/..t G.) son 1.1 I a.M bubbler. 0 • ~ 
I I J 

(J {<~_~h·(. htv:5\.. ~~{e ( S B "'t) ~t, (1.0 0 J o I 

'"' Jr. '](J ., !Jr7J,J,;,', . ..r.,~. ,_,/ ·/ I_, • 
•u • I I I 0"-l.lJ/ CllL J/1!-..\JW/ LM./ r .t>D""'\_ t~f~ !J,(w-fr .o!o'~lv wJ:.. 

llU I I I ~l ·A (. I I ~ 
(';,Q.M ronn OJ 6 AG "'-J . ~ 12. (. !c. Soulhprrnt 89·1?5 1 1.,..1 

) 



)II!YGERAGHTY 
_ A.,.-& MILLER, INC. 
~Ground- I Vater Consul tours 

) 

) 

6Yn-\ !\\.:..~ ®~ 
e--c..u-1->t> s' SAMPLE/CORE LOG (Cont.d) 
(] 2./J.. r/ -"\/? 

Boring/Well ~t.-LJ j> Page Z of Z 

Prepared By ..;:f. t:::.t ,e.kfA112.Lc:J( __ . 

Sample/Core Depth Time/Hydraulic 
(feet below land surlace) Core Pressure or 

Recovery Blows per s Ov .,..<._ 
~Fro=m~~l~o~~~2Q-,~Inc~hes~.---------------Sa~mp_le/C_ore_D_e~~rip_lion ______________ ~·-

13 lib Z.t n 5]1/•o/t~ Ct.AY tJ~e vf.liJJw,$1.. _g_l a.IA_cu ( Ju Y P. 9~ ) o. 0 

2l ZLf 

z·t ~4 

G&M Form 0<1 6 86 

I 'f ~ 

l't" 

) I I I \.) I• I 

w.t-J•vM- si~'(J' t_.{d...L./L. wl;..k JJ'wu.d·-v ruUI(, 

5/•1/z7/z.Y C~AY w/ li~s..f.~ ~ulo~l< (tv,...,~t.l ~;.,c c~,Joll~) tJ.o 

. J«osf~.J rl_lt~ c.11 ..... ( ~ 'f ~) ;/..'f£ t"J ~'~ .. """n 
l '-s~ I , I ' J , ' / 

~ .(CWU' (JdDf. 

I ./ t 

5_t_tkJN R£f"oSAC.. ...- Zl [1 hfs. 



)IJ"GERAGHTY 
A.,..& MILLER, INC. 

. .....,..Enviro":U.W!!~~9"ic~.l>. ~'l{t'i.k-:r SAMPLE/CORE LOG 
Raring/Well ~ Project/No. /FD 3 2..° C I 3. 'SLos; S :J:~..11?:1£$_ Page I of L 

~ation E\~1-\\rJbftAtl\ AL-A~AMA ~t~~~a ?-Z.'f-4) oeoo g~~naeted 1-2,-1'5" l~to ) 

/ Type of Sample/ (} 
Total Depth Drilled b l. 0 feet Hole Diameter G inches Coring Device on..c. 

Length and Diameter , , . 
2 

" (J 
of Coring Device t.- .-'< f!;; ( "t Sampling Interval Or-<. feet 

-Land-Surface Elev. 5"5(,.2tfeeCf:J> h?surveyed 0 Estimated Datum_~C0-'-'-"""'5--'L=------.---
Drilling Fluid Used AM Drilling Method fl,/1. 1/l.tJME"I-{~41-V 
Drilling t'!.o • .c< c-c::n 11 ,,..,. oo.1 rr -r o 
Contractor '-t~<-Jivc:-' vor-111C(5" eo. Driller vWI6-trt '"" 1'Helper_*"l/.~.o,.._ __ _ 

Prepared v Hammer Hammer 
By ----~A:~·'--'1'--~•Iu.Pa~"A,_,_if<J.>...!....:..:'-q'-(.:..__ ______ Weight NJ\ Drop ~inches 

Sample/Core Depth 
(feet below land smface) Core 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches From To 

0 z,s 

Zl L{Lj 

ZS.o Z4.o 

Zl.(. () 7fi.o 

lS.• 27,') 

l1.} 
1 .t._7. o 
~ 

z:t.d ~/. 0 

31 ~7 

37 ~1 

S'l '{'f 

"('{ '3 

---. ~ ~~ ,. n" 

Recovery 
(feel) 

~~~ 

<f1ts'' ~;>/1(11. Coll'll 
• 

' 
e:_r 

II 
\ 
/~ 

'" 
31 1 

• - 61J711JJ 

Sample/Core Description 

)€E 0. tS. (.Jn/CL06-'t t-o6- rtJ({ f-l8 S. 

SEe t::. tTII"t-O(j..'f Lou. P~!< ~-ZB S (lb<:K C.o&-) 

/,./ M€" <; Ta .JoJ c br6b-. t~o..f~ d 'iA tJ.N ,,--./ 
{ . I 

r"' I c.. t ( 
Lr1'4eSTb~ /1~ 4/IN¥ 

" ' I 

,_ ..... ,./4J /1 ~ E't;roAir it/ "'h....- "/" o~~ 
/ I ' 

/_ ""' " .; 4A~ (,..H) CA(c;/.:: vr:,;..r .nolcJ. 
' f { • 

tiMEsro/'16" br-'h..-. ti/IAO W C.t~-1<:.~-1-t V<'t;... 
' I I , . 

C./ ~ts-rr:uve ~w-d .tCA A• ~ ...... d dr./t,,;, 
J I I 

" j ' 

C ""''"··n-1~ ...... / V11 <:-K. -. 
1"- ot: ( ,, JTel?L Sv~P'A<-6 cA:SI >J 6- • 

/.1~-tF~'f'o J-.Jc 6/•~ wco-./t. .... J J (J /IN.. (.6-le; (. t 
-' 

~.:.- ;,,'!.../ 411- (IV~) yv..A._./, .: __ f,..--J 
{ I I J • 

diY· 
' fYLI-<)t 11~ f1 ff,.-/ tf1 4.ty (N 6) d d.IA<yO. CLAY 

I I I I ... . 
~~~t..-f Llrf.£STOAJ€ h.r-b,.. w~.,...f.~J ~l~v... 

QA..6N l N ') ~~ .fo 
• J I 

!,AM.<}, ....... _h.W . 
y ' • 

L/M-t;._'yfo>Je ~ Ct..AV {fit. 1,.>CATH6R6't> 5llAL.&\ ,;., lt ..... <;.~c; 

~t \ t.1. n ~lA.' .... k tluacJ1kovt .j.~~ Z/JN.• 

{_)tAf '> V:J N 'E i ~ 
I ~ . 

'o-n~ o...MJ w~ .... J • ~'""""--
~ n n 111 c; r~ f?(fJ/1::; South flfll [](j. 1 7 p . 25 

) 

) 



..A.,.,GERAGHTY 
A.,.-& MILLER, INC. 

_JlfJj/' Ground· Water Consultants 

··.. ·1-t.w-"2-)'P SAMPLE/CORE LOG (Cont.d) 
Boring/Well ~ ~1..1: n.tt'i("\f- Page L of l. 

Prepared By .:::f. ~\~fA\(ZtGII 

Sample/Core Depth 
·(feet below land surface) Core 

Recovel'{ 
From To (feet) 

,"5 ~L( 

4Y '7 

67 
....... 

) 

G&M FQI"m 04 6-86 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

-rorA 

"' ~ 

Sample/Core Description 

4ftAI LN~J ~J ~bi'M er..lc•{~. cu." (tu~tw~v...\(,~ 
\! ~~·oJV<- O.l!bH -~.. _5~o.fl.t.r Ji.l\;"-' d_~ 4 

~A~ 
h I ' j , • 

"4 

U /A-<5 'S To~t", !t.aJ ~ ... :...._ _n;_t,j. ~ ( ,../() 
./ I I • 

C<S ...... A. /.-.~.f. . 
U.r'l6'Sro;...J/'; 6~£..,._ w~ .. .i~ _d_ We.:;/<:. 

-/~._,.,{...,n/ . ~-Av'...,.. {_L~ /,..j 'U_~ (~6_l ~.,;,.. 
I . I 

lttw .fo lA _.. A.1"l, ~~. 
I I , 

K. .DEPIH -

/) 

""' II 
~I 
~/ 

. 
-

L 

{ ~w t1 

I J.K". Yf/J.· L . 

"'crsK::::1~ b 
~Y( 

~ 
~ 
~ 
~ 
~ 

Ji? '21ttf'i:r Southpf•ll( 67·1119 

Mttl S'7 



..... 

)llilSYGERAGI-ITY 
All"& MILLER, INC. 

AfEnvironmenral Services .I \ SAMPLE/CORE LOG 
~ "ll.7 ~ \.\ '<-\ \' c, 1-

Boring/Well T:'-'L Project/No. 'Sc.oS~ ~~'la> ·•' ""!> Page { of__Z 

Site Drilling " I f11.r Drilling b (, I 
Location "i>to~ -f3trt-t-\u,JI.rHA+" Started (t-z. Completed •t-Il( J 

y, Type of Sample/ S {c:.. 
Total Depth Drilled Z2 .g feet Hole Diameter "?- Uf' inches Coring Device ___ __:____:_-' ___ _ 

Length and Diameter f •I 
of Coring Device '2 "};:/_ , I c, v 

~ \'-vi 
Land-Surface Elev.SL/7. l.j I feet 'II \(surveyed 0 Estimated Datum m5 (__ 

· Sampling Interval __ u._:N~-r __ feet 

Drilling Fluid Used ----------------Drilling Method,--=.:H:....;S~II~-----
Drilling G llllr!ES r7 
Contractor....,_.:...__._:___ _____________ Driller · "• N Helper 'TA:>..:.tllhP 

~~epared j tfvkJ: S ~~~~er _ _._/.::!:4o::....__~~~m-er_,$o;c__inches 
Sample/Core Depth 

(feet below land surface) Core 

From To 

() ,... 

~ 4 

4 0 

~ 0 
0 

8 (l:> 

10 lv 

It 14 

........... _._ ""' "0" 

Recoveoy 
(feet) 

I 

( 

I 

f:l,5 

{.') 

1.~ 

1.~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

ubf:T/,., 

1/t/r/to 

~/4/5/f. 
I 

-

4/?{8/lo 

t:ii-Jisf,o 

~ ll/ \;\ l"l. 

3(5/5 t~ 

Sample/Core Description 

(.).It.( Uo'f.C ~ f)V<, (,1,-{ IJM..sN .. u ertl-r -"-~ sr.R' ( -
N w 

Is ~ :W.d. 1 .-(. ~ ... c.-s · -nd ,.; , t-t,)/ 
J iJ r { 

' • : 

UAI. . 11. ------~~..~ . ~A rib u ..( ~,_..,.,., d ""'-uJ fJA.:JLr 

r;(lf'F: ~" I ( 

I '7 

1/t No I~ (l... Ct.) .. 
I L 

~ (J., ... 'l.-4 'f){L ..{ ' fJ 0 OOcrtt----
I . 

. . .. 
. . 

LlA~ M.o'1T4ro .l)m_u VCu.Jit4oJ•Sli fJtAtJ 4-E _,;~-I Pit~ 
I st'•ff I 

~-N(,((' b1 \ t1 d"'~ M~ c/ 4,,....._( ~t.( 1-lo o\)""fl.- ( u) 
I ' T .. 

~{ 6:r1A'+ ..fr W PItA-.,.lt-f' 
<;1tiR"' 

f.J I A uo.::: ~ 1-t•ffc.U·~ TXt:--! 
I J 7 

tJo ~~ { (L). 

"5f:M ( {>.', ,; ... !0 t1D'':. 'f uo rfJo f) 
l I 

ClJI'-{ kM~r~J nJW..Ika' ~od, t<C~1 !1vtMJ 1JtoT'f~,,.J6r 
( I o 

, .1 { '-d-1.,:- r ~.,. C.:, .. · 1r1 7ft~f' . ~.:\-fV'"'\"GZJ • No o{)Qfl 
I \ 

( Llll 
888±49 _.\« 17-(\~h=7-- c-....,. ... ,~ ....... (1(1 1?<;.7 

ND 

tJo 



_.<~(!!1'GERAGHTY 

Arf'& MILLER, INC. 
.AI'Envirnnml!lltaJ Scrvicc:_ 1 ( 

~-'ZJ,. 'J 1.1- \£.\ •"l '11--
Boring/Well ~ ProjecVNo. S~ ~ o • J. Page 

Site c. Drilling 1 f I Drilling 
Location .>~S 1 &W1t-1Wru:l. 

1 
At .• id:.'P;~t't Started .., /11-/{£ Completed 

SAMPLE/CORE LOG 

.., (/ _ Type of Sample/ c::. j 
Total Depth Dnlled ZZ .8. feet Hole Diameter ~Inches Conng Dev1ce --'J=-+~-+~------
Length and Diameter 7_, I '1. ~ l 1 

of Coring Device ~ 1 9 \o 
CEY (tt' ' 

land-Surface Elev. 5 41, L/ I feet ) ~Surveyed 
Sampling Interval -:-Co-~_r ___ feet 

0 Est1mated Datum, __ --J-['0'-'-"':5-=L=-----

Drilling Fluid Used -~::::::::===-------------Drilling Method,_ ..... ~=~'-'A'-------

~~rr~ctor _(i.:..._~ __ E'_~------------- Driller _ _,1o""""N.__ __ Helper_~~-------':'L--
~~epared J .lb£-1-k S tt~~~er lt(o ~~~mer "3o inches 

Sample/Core Depth 
(feet below land surface) Core 

From To 

14 lb 

11- 1'1 

I? Zf 

2-1 l..z4-· 
n.t. 

Recovery 
(feel) 

{. ~ 

() .) 

I .o 

0-1{ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

eh/,4~~ 

I" /1/1,/r4 

~It 

;h/~ 

Sample/Core Description 

C(.f:f..( ~ .... AS lL~\4 SA-!"11 a.\ T oE"D ('") 
I 

O\}f3{Z l-..f r tJ ("C CUt" ........,o~~...-- YE'7 ·'~~1-.l, 
( 

L.o~vc \'1 !tb E"' ALa.~(\ TJQ." uo o 'D.m. . I . ' f 

- f,f~~L '"""' ~.,..- ( Ct- '\. 

fAhJ "Jirul 't't:t.(.C)W•~c-{- "' "' · • 'r t'lifYf J-t..•S.r ~ , I , , I I 

or.wz._ (on 

l.L.P..f ~-lM.~S !_f-_-!J ~A-cutt.A~_D(C, 1~o~'/'IN(r 

~~ ('tA.f IAJJ t. ._s_. F _U!&MeJ,s~ r ~-~·M't> 
(fof { t:l'l u. l t-t: (. • ~ ~I r~ t.M~"(M,f., Vt~Joh f'n.J\C."'C'M' 

(Ct.) ' 

euN ~ \.S. r.:..f'AI:.fUtl'f"S ~ t<f~U 
) 

fr::r: llfi>tt. OfJ 'ZJlt;) W..,.,.,J c.J ~ lt.e, 1 SE""r ~ eiu.\oll ~ 
' 

__c::::fh')__ -ru1 n 1 c::..R. , 1 r __ 

NO 

llo 

i 
/ 



)fi1'GERAGHTY 
A.,.-& MILLER, INC. 

- ,.et£nvironmenra1~4.f;vi'SJ n ... \ti~y- SAMPLE/CORE LOG 
Boring/Well m- Project/No. /F63Z.oo I~ SLO:S:) -:J:~b\1.._,,-R,t'"S Page _ _..._l_of--'(.____ 

Site 
Location f,JRMtN(../-lAM ALASAN\1\ ~;;~~a b-13~5 O'too g~~naeted -C -tt!-5'5 (.® 

@ d ~ o t• 1-'1' Type of Sample/ 
Total Depth Drilled ) tf I feet Hole Diameter~S"'· z'I•J inches Coring Device ____ IV_.4 ___ _ 
Length and Diameter A Con lm"ll.J~ t.--.... 
of Coring Device ~ ~ Sampling Interval Cu 11 j .. 3, feet 

-.-r L )- \~p\<\\0 5L 
_- Land-Surface Elev. '.::> l1 • II eet ~Surveyed 0 Estimated Datum ('() 

Drilling Fluid Used _ __;_ ___ W_o..:_!-_(.r ________ Drilling Methoo~A~·~~d~•-'"~"""~"'--
Drilling /' nA <:- Co _ -r I o /D 
Contractor ---~LT=---•....,._"~-=----"c>c:~ 'R'--v-'c.-=~-=---·--- Driller __ .....,_•CIIv\ ___ Helper .:r. Q 

1 
11-lrWr 

Prepared -r- .v nv , 1 Hammer Hammer 
By ~. r--h'I.J-PAT"R.l'-(( Weight NA Drop t\M inches 

Sample/Core Depth 
(feet below land surlace} Core 

Recovery 
From To (feet) 

0 2Z 

22- ~ 
f!ocK. 

30 10 P-k c 

~.,ak. '11.7 55.5 I. £ 

55·'5 7 L(.t; 
I 

1'f.c; I~ ll.,l 
~ ClJ IW 

91 lOt? 

I 
/Oo 105 ( 

i 
I 

/tJ5 J3S ' \ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

cl..,~ 

~~ 

c.l,.;,/ 
,., ,_ ,.J..: 

1---" 

l\ 
\ 
I 

\ 

Sample/Core Description 

'Sec t.l-r/lot.cJ6-Y t.oG- FM? ovee8u/i'Df!".N r-"_g 
P-27 gy .::;roe- ;luc-Ile . 

i.IMcSTONt:::.- crysl-()..l,',~ ~~~~ ~~4 ~-\: CMAJJ 

~ - -~ \ ' 
( N 6 tu! co.. lee\-'- ~' lltd r .. odu~, { ~t..;lt." rJ 11 
IAOJ.d d~ 

, 

I • 

tw.<}a~M /l_;_kt ~ (N~ L-!M-C$10t-:le' cr<t.s/a.h~ 
,/ • • I 

t.> (A.{<';{~ ftlltJ (J<l.c&rt~, bt.w dry. 
6 • -

~ "' I I 

f.!t4e'Slbr--Jt- t,;,Ltbv\eJ-1 \b("-f.,._ dr-, . 
J .) • l , ' lttUJ L 1 J-Ars -ro_1_~ e:.- wtL lu

0

MA l~l,..~ ~A."-4 j_J::}_(l 
• I I , • ,. . 

C6-l4 te (.fLu) £._c.:fur<S_._ ..dc'L . 
I 

- . 
' 

LfMG'_STot-Jt: ~ (A J,,.x. , 

S/1/.LE" (?) _, QN,~~~"- ko~ Sa£1 
0 j I 

I-'-' i .-.. --- ' ., 

t. /{'-'! 6'$ /b}-J6- ~ .wt.(dtv~ ./a_,t/~ .~MJ (}J l.f) 
- { I ~ 

/1UM<A<JLJ5 SD.{"f. s,u.,/s f,.. ~ (.,.,/ ar lett) 
• 

S/11/t€ I CM ,, 6m~.J SdilCA.. ;Mo,S._i_. 
, " / 

. . 
L.//'-'fl>STt>Nb'" daA.Z .. ..ud,.,:V, .. .uu~(NLI) J,4Aj 

/ f I J 

t:Xc4S/~~ St)f.f SPol. / /KOSf 

' 

\ . h . ~ r·-_.., lq_ 

1.!5 /l' 
\ 

5/JA£.6 bra~,~/.., a"'~ ~ _po/c..-1.1\/ wo....f.:r ?D(\J_ l I 

If / p / • 
l '!,<; 1'/J UMES-rot-JE dOJo-k ~J,...".,.,.. """~ (N'I) f,.._M-J· 

G&M FOtm 03 6-86 ' ,{(l"t ('q 
, 

Sou1hprint 89-1257 
• 



,.411l!YGERAGHTY 
AJI(& MILLER, INC. 

,A.!Environmental Services I \.., SAMPLE/CORE LOG 
rt.w- )."l J~ '"1. l'i "..-- I 

Boring/Well...fl-t:r; Project/No. _?f-._:_mc::....::?..=z,;_· ·..:._"....:'~=--------------Page ___ of ~ 
Site c. Drilling 1 I 1

1 
c- Drilling {,I 1 

Location ;x.pSS -12•/l.H•n.JGI/ttn Started rJ/1?/~ J Completed _11_..3"-if:.....':f...._ __ 

Total Depth Drilled 'Z-4 feet Hole Diameter Cl J4 Typ~ of Sar:'ple/ s { 
inches Conng Devtce _ __:_/S ______ _ 

Length and Diameter 1 , • 
of Coring Device '2. "- l . 1 c; \n 

"'"' ~ 
Sampling Interval -:==:&.v=Z7.c:..:"-4:.:::1h>::::v..;,.<:. __ feet 

Land-Surface Elev. $5;) · t I + ~ Surveyed 0 Estimated Datum '(h S L.. 
9.)2 .r'S"w ~ tis ;q 

Drilling Fluid Used ________________ Drilling Method, _______ _ 

Drilling G!'l-nve"::> f<p,.J 
Contractor ________________ Driller _____ Helper ~ 

Prepared I 1 . 1 Hammer 
By .t lNb-<-re-. Weight l{o 

Hammer 
Drop ~ inches 

Sample/Core Depth 
(feet below land surface) Core 

Recovel)' 
From To (feet) 

0 ~ I . o 

. 

?.- 4 /. 0 

4- (? l.f 

{, 0. (. 1.~ b 

f:, (0 
.--

J. ~ 

IO t"l,. \. ~ 

1'1.- L4 l. < 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

c,.~f/7; 

~l'bl51~ , 

5 !tb lo/(l 

I ctf,~f,t/,ti 
• 

a( /o /14{14 

\ "''4 ,16~ 

i4M,J,~ . 
G 

Sample/Core Description 

v» lr· '\oL l,;. \t" C ~fl{ "'l:Ur...t-~W\ \ \.(. cttAN M="' . , 
uJl"()..Jc;v ...,,. _,.,. "'/ ....... \toe. S"Ti FF' ~A"C\A2A7"ev -No ·oo..YL . , , ) 

7 ~S ~ct.Mac~'C"'> (~. t=\u:. (e,}) 

W\{ ~~E'"· AS O•l-
If I \...tA'-1 . 

10 o .1£' ·of U6H'f" ~CJJrJ ·S'frR 
~~D (el-f) ' 
..-J!;'!.':>., · At" 'R-ff•H oF S'Peol-1 . ( 

. . 
' 

6.-Pd. . . ko~c 'tO 'P~ --IR..u..""·~r.l c,wz;A;rJ~ 
~I L-r' ~rt,o..,rJ' 

. , 
~"f', ~f-' t-(.o,~-t No D'Q.If'Z.. 1 ~'-4(.1l.. 

f I ) 

'"1P"t"(' t..tNGc-- ( ( {./ 

~r H~· .. -
M'-f. ~ ~ ~tc. 4 -h .. bP ta.cN 

r 

No cp..,.g_ (t.t..) CDtlc.rt.eT.~<:. C.AIIJ.o"~- C,t'J,t::=' "0~ 
' 

CrA{ t-<o ('f" u:ro Br4f tl-'t ·k> 111 ,/......_, -()~(NV£ s 'fi Fr. 
' • , 

vz_.{ NJ 0_~ r-tw-(2.. utrilf" 4,_,"' ~-q,.rr,.~,~:... 

(C ~) 

{,..QL{ I-to !'CUm 'D4tt-Ct ~"'~ fl o• A ·'' 1 4-Ml't'ts.~ 
I 

~ S-rtff -v.t-/ tJo ~ ~rtf: rt. JM.JL ~.,_ ~ I r.l 
' ' I ' 

C..il'-1 ( 91~ tbt-l ~~ ~li•"'-.;) ftJ ~ 7tJO Sr't-1' (ct.) 
I 

&f\t- SA.tif' f>. r. <o ~n (CL) 

,.....,... 
ru, 1.1. ,_, _/.-

-~--~~ 

) 

" 
) 



)IIDII"'GERAGHTY 
A.,.-& MlLLER, INC. 

· )la~En••ironml!ntal Ser{ias ( )'i'"' 
rt.w -·z:::l- ~ IJ, n. 1 '\ ...-

Boring/Well ~ ProjecVNo. _lii~~~~;z.o=-:·-=0:..:':.:-J?,t__ _________ Page 1- of_-z.. __ 

SAMPLE/CORE LOG 

\ Site t' _.1 1 SDtrailrtlinedg 1 1,., f6 ,_ Drilling 1 f I 'Y Location /(111~ .... 7•~1'-'ftw-A ""- • ~ 11 1 :> Completed • '"' L q's 

) 

) 

Total Depth Drilled ~1 feet Hole Diameter '2 1M inches 
Type of Saf!!ple/ ~ { S 
Conng Dev~ee ---=-~----

Length and Diameter -. ( ..., u 
of Coring Device ~ "'-(@ ?-)Q:>I"'!o 
Land-Surface Elev.~ fee!_1 1 :M Surveyed E3 Estimated 

Sampling Interval <?t-tr~ 

Datum (r\ '5 L 

feet 

~'2·•5" l\1. \~l"i'f\;r' 
Drilling Fluid Used __________________ Drilling Method __ ..>:.\-k.:.....!...:...A-:....__ __ 

Drilling 
Contractor ~6 Driller {l-N. Helper '0:. ~0 
Prepared t 11 • Hammer !4o Hammer 
By J • ~rtl-f~ Weight ___ Drop --~-=-inches 

Sample/Core Depth 
(feel below land surface) Core 

R~ry 
From To (feet) 

I~ l(, /. 0 

. 

ftn Cll. 1.1) 

~ 1)) /. ') 

1.o L~ ,.~( 

1,1, ~ {.f<, ~ 
r/ 

~ rn, 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches . 
;{If hrftfD 

I 

( 11ttl (~ {,~ 

4:hlff(# 

1/rl·d-; 

~~~l~/ 

, 
so 

• 

Sample/Core Description 

6.A..f tl~ II VinAb\J\W ·~ S'ftf-f- t.l-L..,. Ll ~ 
' 

lo.\( u, t==u~-t1) 
I I ' 't 

·cmo.a. Fr...! 'It- Cll..f~-c14-LL tN ~ t..S • 
(Ct..) I 

I 

. -

cu.H"'-~ -rJr!b,., ~ •w eorUW~ 'fb ~c!Jt.U. e!UtN~ 
I , 

s-r ( ~ p WIJJ tJo ""'" .1\ w ( S•f-1£ SLA:..r£ t='.J r,~ 
I ' ( I 

-mt-tRn lOt. C.'-1'7 ~---- 'f~·~ l\t'lo,J ~~~~)ft. 
OAf <;At{f M 11.. ~t!.-. ~r ~~ ~~r .r • .11.J 

u~'{" .t.uJ\t.l-( ~ tiol..~'(" ...__ 
Cl 'Qet'2_ ( CEf) 

I I 

.. . 
·cctt) '7~~ I&- 'ZD ~1>\<.,t' t-CI C>~ , ' 

CwJ ~ 14-~ h~ 1.D -1."t.. Cek-cutUt71!t7 .J. lJQw/l. bo.I~~t/'1, 
' ~\U:)~· dP (CII) fl.").'(( PF r.;rJ h(J. ( /NS'(4u...tt-~&;" U • . I 

Qc~vsJ~L. !J:AJJ t;::'. ~t>O (;.-p elY- {2. ~ .... c__._._.A ~ 

JA(L.trJlt (,~..{ -rtJ""tf '0ll>...t 'lc to nfr& .. 

c,) 

tb· 

,.....,. ,.__ ..,., r. nr. V'VV.1.L!7 ~l;l. \ "L(rd 'tif- c:r,..tkMn• 1'10.1.,<;.7 



..411V'GERAGHTY 
Allf& M1LLER, INC. 

....,-Environ~.!.tise)~,.~4..\t"<k+- SAMPLE/CORE LOG 
Boring/Well ft£ Project/No. -rFo?.ZOOJ:\ S/ 0~~ Il\lbVSr,(?,lt:S Page of_,__t __ 

~ation Bttl.M.Ir-->CrHI\1-J.. At..A-&,.vi\A ~~~7£ '-n-1.s l'llo &:~aeted (, -13 -?s@) 
(1\i:?) ,,.<t :. h._ lS,' Type of Sample/ 

Total Depth Drilled 3 J "':feet Hole Diameter C, k.37inches Coring Device IV ON €" 
Length and Diameter -
of Coring Device NOr-J 1:: \IP\~,<e 

Land-Surface Elev. $;f?! · o? 1~§05 'txsurveyed 0 Estimated 
.- ~1. • IS" ) '~'\r I 

Drilling Fluid Used {10\'l(. c.r Vl4..:t~c-

. . """ 
Sampling Interval NoJ..J€ 

Datum m SG-

Drilling Method A1A 1/At'AMiiR. 

feet 

g~l~~~ctor Cri<A.ves t;l\lVlf.ot.J~e-~-rAt. Driller ..Jo\... .... 
Prepared ~. ,_, 1 nvD.t~~t<:.,C: Hammer 

Helper Dw;3tJ / j. 9;, • 
Hammer I 

NA Drop 1-JA inches By ---------'--'--'~c.::....:c~<..=r;..,-::...w..tlj._......:..::...__: _______ Weight 

Sample/Core Depth 
(feet below land surface) Core 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 
Recovery 

From To (feel) 

0 2"5 

~ 
1-

z.s 2.5.:8 hli1r . 
z.~s 28.15 (.,_ 

' 1\ 
v 

l8.~ z,.o, / 

\ 
2.1. (i p.6 ~ 

. 

GtM FQI'm OJ 6·66 

Sample/Core Description 

562:" ~r/lot:o&y FtPii? o-23 8Y _d!?C 1/t/(ffiES 

/..1 fA. ES ~ ~t;; F""n.c..fol~ .J fdff. 0/tll• (tl t6r. 

tJMFSToNE" ~· Q' /.{.' 0~/N\ 1"1/1 A~ 1 hw ~S 4_ ~~ • 

drv 
, (/ I .,. • ' 

Mc1.tu (/,..{t:ift {.;{/ed {;4.dvl'-(<: f~u'~.,J. 
- I J I 

iLtMeSTo .. ,G"" J6J.. k vell6w;f ~ broWV\ ~{) Yf?. 'tfz.) 

I..JtaJW '5of"fu ll.:a..icr b~ttl'.<t • 
I • v 

LIM c$7DN F _3. ;tM.ch,;w-. { ~ (..t 1M. A.JJ ~ ~ 

r ro.c.ttJr<d · (pi_@~-& _f{rl 
u I 

_ _, , 

kt..d_.._ . 
J 

~-

~ -. 
L2.. 

~- d 
Y~ L 

!~-
'-'~~.~ ./ ? ... ,. ·..:> 

L '<'/ 
' 

~~¥ 
~ 
~ 
~ 
-~ 

""' Soulhpnnt 89·1257 

) 



,AD" GERAGHTY 
AlP"& MJLLER, INC. 

.J!8/ En\•ironmental Services [ 
r -~ .\ ~ 12-1 1'\ '\ :r 1 SAMPLE/CORE LOG 

Boring/Well ~ Project/No. _li=-.o:6~o--c-;n.o_~"'--'-'·"'"-3:::J------------ Page ___ of 

) Site I' l1vJ-~ .,..~ • ,r_J-.....~ 
Location '>~"i- '7<....,_"""""" nr, 

Drilling / I { q) Drilling 6 'n/·w 
Started (~ t'3 Completed _ _,_;~-----'----

... ) 

Total Depth Drilled 18·"> feet Hole Diameter 
--. 1£ Type of Sample/ S { .S 
-r ~ inches Coring Device ---'--------

Length and Diameter . r , , 
of Coring Device ? ~ ~ l \ct.,. 

~ ? ¥> I 
Land-Surface Elev. 55(..t/ </ f rsurveyed 0 Estimated Datum t'b5l-

Sampling Interval feet 

Drilling Fluid Used __ ---______________ Drilling Method._._{.f-7 __ 14-____ _ 

Drilling I' -JO ..- r 
Contractor ~~ 

~~epared J. w~ 
Sample/Core Depth 

(feet below land surface) Core 
Rtcollery 

From To (feet) 

0 ~ ts·. 

i 4 ts ; 

~ ~ {.f" 

& 8 {;o 

g <o I.e;) 

to tv I~ 

h .. 14 1.~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

irol-:t!~h 

rtl8/l'l. 

l~/,q/,41 r. 
. I 

Hft b/tb!L~ 

6/-s/'6/{~ . 

z/.r/4:/ -:t 

11ln \ru 

Driller JZ. ,.J Helper 't)..N,q...O 

Hammer Hamme~ 
Weight __ll-"40::::.___ Drop inches 

Sample/Core Description 

UA-..f L t{af ( lfbl bU. 'STrFF r;t{_ · f.Jo ot}ett. {I..) I ~(I~ 
I • ( ; 

. biA-&-A,..ACC, ( (,.,r:~ I w o:~s- of- (.oPrL (eotE_l ON 
.. 

l'~'oF. SV.Ot-.! ( CL) 

&fr/ ~AHC""A'S () -1. w / K rr-st ~ t> n t<.IL -I t::U.r:J ll r ~ ltf 
(N .A • .r...-. ' .. ..'-.. ~"' . S-nff . iJrL:·( No 0~ (cc..) , I I 

6..A{ S.~ A$ 1.-_1_ ¥-) ( t1.1'-$'1L Ot:Pt..tl. ~~lSIJ-. 
' 

<>"'-4N6ot 1 II,_~ ~"l""CU t-1 i4 ~ "(i F-'F-.-ort.:{ 1-1• 'Q,.q 
. I ' • 

c.u:N ( t~T'" ~f24>Wt-.1 
r 

~ {klt-.3~ ,....,....u_ '-f~w~tl 
-

oflA-N'E' b-><C"'-U'l' ~'r'c~F- ~oo.-- Ho~'t" . I ..1 

~~S W~ \-{p\~"C oN~ tQ..£ _{tc..) 

c~ OUI/t ~ $TtFF ~ ~b 01l"'Yl- ...D..v~..f,N(.-
' ' I ( 

C, .A'! 1-to-rrt..eo ...... IY[f< _j2rt.41t.1 t-4 To ~~·':JI 
• 
~ <;"(t~t: \JK .. -/ No OQt.(l Js~~lfl;t.. r~EO Ce 

I I . 
Cv"Pt-f t-t.o'(""t" \.Q'Q 

I 
t"t!>'"'" ~ t3r'lf-WN J)Amt .fetv-tJ ~ t f ott~~ _116 

, 
n~..f f../o otm rt.. ( C ~ \ i -p~"" P.u/~ 7ct~~ 

I I I , 

~ y l,tql-{£ t\2_ I D -lt. ')(tFP .ItltJ_ JJo ,uav--
I , l 

~c:.,-,a-1 l.uJJVlP fMu Jt.lh. C, ( l., «>Ut o? _&t.C ~l 

TtP -
N 

t-1 0 

lol p 

t.) (c 

tJ 

('J D 

:' 

;-.. 

•i./ 

....... .-_. __ "",.. "" "' v v v ..1.. ':1-.:7- J.LI- tz1 '"t {<; =t- <::: .............. - oQ ,.,.:;1 



.)li!V'GERAGHTY 
Alii"& MlLLER, INC. 

)10,/'Environmenta/ Service~ ... '-4--
\1).' ... 1'•1"1 

Boring/Well ~ ProjecVNo. _lfl.!.F~o~?~""2.-=-·c..::e>=--.:...l ?_.::_ _________ Page 7- of "2---
SAMPLE/CORE LOG 

Site < H.w ·"2-t> Drilling b 1r2 ( ~ r;- Drilling 1 / 
Location · .lo..o'"-S- '2•~• ,._.~ f-""\.. Started _r' ~ Completed _6__,_L-..:.I..::.l_,_f.LS":::___ 

Total Depth Drilled I B • <; feet Hole Diameter ~ tfq Type of Sample/ { 
inches Coring Device __ ""}r.....J..-~L-____ _ 

Length and Diameter "2.. ( •1 
1 

of Coring Device .._ '- ~ 1 :e 

Land-Surface Elev. 55 <e • L/ '-\ feeC$3) ""surveyed 0 Estimated 

· Sampling InterVal 

Datum,_.J-m~s'-0-~-----
Drilling Fluid Used --------'------------Drilling Method, __ tc...J.._~_It-____ _ 
Drilling G Q..~ 
Contractor _.:::n'Z+hJ:.:.=.o~:::..l!""c..::-;. _____________ Driller _____ Helper 1) .. ~~ 

Prepared j .llv (s- ~C7 Hammer 1 4.l> Hammer -z 
By Weight Drop 7<:> inches 

SampleiCore Depth 
(feet below land surface) Core 

From To 

If lb 
I C.. IB 

t8 7.4> 

. 

.-.. ... ,.._,_ ..... """ 

Recovery 
(feel) 

/.":1~ 

1_-:r:c;' 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

?/5fs{~ 
BAJtof II 

I ' 

f 
_5(,_ 

-

Sample/Core Description 

~.«-Ri 'I~ l"t~ ( "l.~\4 ·~:>~·~ i;)(Z:-./.11 ~n- ..s. •'hy... 

{,I..A'( 2 ~ A-S 
. , , 

l '2. -t £{ , ~Tt Ff"" 'f)'<l-./ ~ ~t~""C" ( ~·•t'n.t-1 

oP !>(,l._ No 0'0~ cc~- c~) 
I 

._!" Vet-,Q(".t;.WT"t-.1 Ul { 5b ~?\ ....... ~ . 

. . I 

. . . .. 

. 

. 

. . . .. 

. . 

(TU V .1 L! IJ 'J« tl-/ (<J {q +- ~.thMnl R0.17<.7 

) 



)19;7'GERAGHTY 
A.,-& MILLER, INC. 

~Environmentol Sen·ice-'_1 'i(•-,_ SAMPLE/CORE LOG 
~w-~ JU ·~· .~ L 

Boring/Well ~ Project/No. TFo~~oo,~ 'SLL>~'S" 'T.~bVS11VG"$ Page, ___ of \ 

~lion __ _!..<8~1 R.~foll~lf'-l:...._::_fr..:..:H:_A.:._tJ>.. _ __,_,A.sL:..:.4~:..::__:_":_M'-'-'A'---- ~(~~~ b~\ 'S-"\S II Ob g:n~eted b-15-, ~ 
r c G '/. " Type of Sample/ 

Total Depth Drilled :> o · 0 feet Hole Diameter --=---"IS._ inches Coring Device 1\J o ~ 6" 
Length and Diameter _ 
of Coring Device ~ or->C", 

<.J0l ~/!,.l"i"' 
.. Land-Surface Elev. 55~·£./L-J feet ,WSurveyed 0 Estimated 

Sampling Interval 

Datum Yh5 L 

Drilling Fluid Used __ _.A,...,Icc/(,'-1/'------------Drilling Method A~ 1/dMME( 

l~oo 

Drilling r..,. I 0 
Contractor --"-1""4!g..,_A~V:...::t'S'-'=--'S=CR"-=v~'<..:..:G",__-=c~o"-'.'----- Driller ..J6t(l.:a tA.. Helper .:f. @.f WI&-Hr 
Prepared • /J ·.n Hammer Hammer 
By r=:::r: K: LK..t:f'ATk..tC..IC Weight NA Drop t-?A inches 

Sample/Core Depth 
(feet below land surface) Core 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 
Recovery 

From To (feel) 

0 r-t8 -
A I. . 

/6.) ;g. r r:1:K: '(..IAc,n ..-
lu.,,.. o..c/1M 

I 
v-

18.~ /?.6 \ 

l?.o 32-~ ) 
/ 

~s ~.C) 
( 

1\ 
3S".o '51. t; ) 

v 
( 

\ 
5Z.f Sf.~ [\ 

) 
( 

53.0 ts ~.0 ~ , ... 

) 58.( --rorAc.. I 

G&M Form 03 6·86 

Sample/Core Description 

$'G-c o. 15. c.o~ ~(),.e t- t77/olA<!rY Fo/e P.. 25" 

( &Y .:J()E /1(16-1/FS) 

J/ttAJ Ca.c.lv~~ { /;tfCSTtJJV~. !t~JI MaY 

(N7) 
-, 7 7 7 

CtAY v~!kw-r ~ /, r-. wv-. 
' 

L.!M €"5TtJ)/c ;,;~.;. 11A A.l ~ ( JJ 7) A d.A.J C'd..tM. 

(nAc.fv~{ ( n .~. 
I p I ' ' 

L.!.ME.<.·,nN'c= ;,;f./. MM./ (rJ1 ro N'J . M.td..: ... ,. 
;J " .1 I "7"7 

/...-.JN-cr/~_·, '\t~+4tA ~1-\Q,II\ 6..ht~v-C.) 
) 

LIMeSToNe? J,'J.I <;1~ {N7) ~CJ.A.d VJ! 
, I I l / " I 

\d.(l ftllls<o; ( (r,_ 41 1 
o Lf5') (dt1U <.a.{<.:.f.t 

I 

(wl..:·h N"!) l. !ltd vt;n.$ ~-~1 

L.IMt:Smr.Je lt1t I J4A,-(.J,.,:.... tJAIJA1 (/V() l /(JA,, 
(_6/ <.~ff h lfc J 

I d. I ' ( 

(r .. <-·fr .. u-cs Cv#e· .. ~) I~..JG...-!L.A bdAiYI<t 
J 

tlJM• 

LIMb'S. TotJ t:- /11"J..-f 41..MI ( !07) U,.~). 5MA/! 

al('~tc 
I d I I I 

{,/ltd ,u;..-r JoEy. 
I .t 

fi3PT1{ ~ ~ 
c;,/~ 

~7s- ~ 
I I f ( • .J 4 'Z-/t?A -tf\T\} ..l q J (Z. '? . 77- Sourhpnnl 89-1257 



)DfGERAGHTY 
Ali"& MILLER, INC. 

Jet Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well 1"""\.A>-1-'1 Project/No. Sloss Industries I TF0320.015 Page of~\ __ 

Drilling 
Completed 8/ :) /97 

Site 
Location Birmingham, AL 

Drilling 
Started 8/ "J- /97 

Total Depth Drilled JCj feet Hole Diameter C, 
Type of Sample/ 

inches Coring Device S!U.T ':. Po<>N 

Length and Diameter ,., 1 " ., ,, 
of Coring Device ---='""'---'---'"'--------------Sampling Interval ~T'"'13~~ feet 

Land-Surface Elev. 'j.1 • '0(, feet ~Surveyed 0 Estimated Datum_~At1.__._..S.,L'----.------
Drilling Fluid Used \...lo "'u: Drilling Method,_U=S~A"'-'-[ ____ _ 

Drilling .n I / 
Contractor Graves Service Company, Inc. Driller" ~N Helper At..TI:!NLOUl•W"T{J6t-1rN 

Prepared Hammer l4.D Hammer 0 ·By Joe Hughes Weight Drop "t> inches 

Sample/Core Depth 
(feet below land surface) Core 

RI!C!JYery 
From To (feet) 

ll'IP * {) 

()-

G&M Form 03 6·86 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches Sample/Core Description 

C........a. -cc. ? fO,.,-r ol?" t~ Woe- "Lb CA \L£ ~1iR" "-ll>• ~ 1"4.\~ T 

C'»>--1 t~\..1.\,~~.,."'' c::.~-l\ V\0 ~ .~~"""'~s\ (c~,) .... ~ 
I I I I \ 

' 



..A IV' GERAGHTY 
Alii"& MILLER, INC. 

Jet Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well 11 w • 1-'l ProjecUNo. Sloss Industries I TF0320.015 Page.-..:..l __ of_l __ 

Drilling Drilling 
Started 8/ rt.- !97 Completed __,8"-/_ll-_,_,/9<!..7 __ 

Site 
Location Birmingham, AL 

ZC~!i~ 
Total Depth Drilled feet 

''\ ·'\4 • Type of Sample/ 
Hole Diameter C.1S C. inches Coring Device _>.~_A _______ _ 

Length and Diameter 
of Coring Device ___ '-'_,<-~""---------------- Sampling Interval __,u"'a..__ ____ feet 

Land-Surface Elev. '? (J.. 'lk feet ~Surveyed 

Drilling Fluid Used l.r.ooL!i .J f -1- A1P. 

Drilling 
Contractor Graves Service Company, Inc. 

D Estimated Datum vf AH~L-

Drilling Method 

Driller 4 t-1. 

~ .. ilsoqom>J '" r\!:1. .. n. 

Prepared 
·By Joe Hughes 

Hammer 
Weight N~ 

Helper ~~!oiT~\~t.-~ 
Hammer,,A 
Drop N inches 

Sample/Core Depth 
(feet below land surface) Core 

Regwery 
From To (feet) 

0 "2.-(.<( 

2t."> L..'L- J 
'til- 2 4. '2s' l 

'l- 4'·'21\ 7. S :L~ 
~ 

\! 
'l6.1-S 'l$ • os- "" 
71:,. <; ')..(,.. j 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

1 
~ 
\!. 

F 
~ 

~ 

I 2f., 2.:\-
'J> v 

'2.1 ll-t:> ~\).-''(\' 

18 1.'1 

1-"l -,.,.~ 

~.'} 'l,l 

~I !>t.-<f" 

/:\ 
/ r:v I( 't-) 
\~ 07 
'---

'>~t.< 3g ~l'((V c.u-r-1~ 

G&M Form 03 6-66 

Sample/Core Description 

m ~ c • .TC" PN~ I.OEr 

Ltt1..£'5T~ ......zoGrtu~..( (..,~ l ~14--CT.../ ,-4....r, . I 

u t-t.,~~ IS' .... Cb ~ (o.i'l) J,...,..'O ' _±-_ c ... , '-[_ 
Lt~S7...,....- M-e;;> ~ (...'! ') th"'>'-~;> 

t..A'-{ 

t..- ( ~<; 'Z--r-J ~ t-\.G'}) 6-n-tl-.' ( t.l 'I') ~ 
I 

~~~;q_---( ~~~'«.£ CM, .... (f <.,-,;c..,. .II\ 21. 1'-'( ~~ 

u o-u:.<. 't"""'-' I? t-t..eb &...-~o.f '-"" ~) ~..D . 
' 

~lT--f 

G~r '"'-<-" ~'-/ (NT) ~·u ... ~l) 
I 

C...t .......,. "ii '("~,.- ..-....q., ~ (<~::, ) l~/lVZ- t;l ...I { C.l\-...c., '1: t 
• ( 

')..t-r .. ~. 

L t "-€n .....-rc: k.cr.> Erut/ ( "-'-1) .., l t;;--t. 'iu-"" (..., 'I.a. ~14,) 
' 

~"{·~~ ... ~tl ..... \ 1\I'N .. '*"' -r ~tl-ra- ~·'-LCQ 

v~~ (_~ ~ol·"t~ ~) ' -\" ~'ll>uc.:rvrt.l'l\. 'f~ur'l.;!<:, c~I-<IUN~IV~ 

:1l·'>~~ ~t ~'C( f--.1-1..@ vc ...... , ~t-IC.. eN't 

I~ Gb..tei' ~ ~,.x8u>..~ ~ ... '0 hll-ri21."' -li"Wu.,<, t·hi'.!£L 

~"' ~ ~"" \ 
l-"'-l~4" fX') 1\ \o )t, . .,.---

~ ') "( U•'\ ~ cK) \ ""' \t._ ~~. C::Ml '9~ t;'1~lM:\'U' 
Southpnnt 87-1718 



..41!l!TGERAGHTY 
A.,.-& MILLER, INC. 

)10,/ Enviromnerrtal s- . es\ SAMPLE/CORE LOG 
Boring/Well Pro~?T.t!No. -rt:o 3 V> . o ' ? Page / · of { . 

\. Site· ~ l1w-3o~ "' 
1
'1 1<\t- . L-- Drilling ~ 1 ("' ,.- Drilling i.f. .t~/ ~ 

location ~O>~S P;zt-4.HtN 6- t-rriM · Started fiJI{{(- ·p Completed CP h 'l.) 

li D D 'lied ,., r .f H . -? t/q.. t'nches licy~ of Sample/ J (s 
otal epth n :r ·;, eet ole Diameter 7 f<!:_ onng Device ---------

. Length and piameter '? 1 ,, 
of Coring Device r c..c.. ~ '2. j l"b> 

.. '5«;>~·?=1 ~ ?- <;,\ ' 
Land-Surface Elev.-56 'i , t Breet. )l;J Surveyed 0 Estimated 

· Sampling lnter\tal _6:-_,v_-r ____ f,eet · 

Datum ·m5L 

Drilling. Fluid Used ------~---.:.. ______ .:_Drilling Method lf.S r-1' · 

Drilling G ~ A 
·Contractor,. ~ fl1trtl "t:" "' · Driller· 1~ N Helper Oot-J 4t..o 
Prepared \ .f.~ ~I.L> Hammer Hammer 

·.BY .,\. tlV~<) Weight \. cfo · Drop· ~t>· inches 

SampleiCore Deplh Time/Hydraulic 
· (~t below land Slllface) Core · Pressure or 

Recovery Blows per 6 
From ·To (feet) · Inches . SampleiCore Description 

· -:rtP. 

1 ' s- /. zr e{tfsls .Curl 11.'h"'!n. J . ....,; A. ·'N (IJfovsri~~ur ~~ 
. ' / ' 

wls~~ ~I<J/v . sr,,cp. t-iM r NtJ optJ,e 
. r 

Cw"J 
., 

~,c·s 

w fo (.z( ·. € /?fi?>' ~ GA.{-~ '{~w··s~~ .th?~.t/1-~~ 
' . . .. 

' .. ~~ Sn=FF o~'-1 {'Jo c~· ..... o;...,-~ 
. .. ,. ' . 

i ~~) ~ r r_,_, 
,_ 

. ' 

~ /r.C 7 

' . " ' 

,, tiS ' S't4wgf riltdr 
' 

' ·. 
• . 

. 
' 

' ' 

. 
.. 

' 

·. 

' ' -'-
' 

. 

) 

..., ••• ..-___ n-, <:no::: 
II{\ L 

-1J v v .L v '( .(\I. 1'-(1"1 /~7 .-c:r.,,oh,....,;...,, JKI.l?"-7 



)l!afGERAGHTY 
Ali"& l\1ILLER, INC. 

-.etEnviron!_!lf&~iJ~vices SAMPLE/CORE LOG 
Boring/Well~ Project/No. TFo~loo I~ 5Lo~S :Z::~D&JS!(?.IE"~ Page _ _,___of----J'-----~';t-
Site o n •A rJ' .j 1 Drilling . Drilling 
Location •;:>lr-.,;\1 "'!1AtJI. ALA&A.t-N. Started 6·10-'H IOoo Completed 

g 1.4," o- zo~1 Type of Sample/ 
Total Depth Drilled 3 5 • 0 feet Hole Diameter 5)"1 "·l0·,~inches Coring Device ___ N'--"-'0"'-N=-=e"=-----
L..ength and Diameter ~ .,. G 
of Coring Device "'2t; 't •" OtJ Sampling Interval ----,:-'-N"-0"'-N=£'---_feet 

-·Land-Surface Elev;&q:;~ f~ ;/Ju~d 0 Estimated Datum I'YI S L 
Drilling Fluid Used ___ ___,A~I~ ____________ Drilling Method Alii?.. 1/AJ.It-!6"1{ 

Drilling 0 ~ _ 1 D j I( 
Contractor G{~VoS SofZVICE Co. Driller-#ltrJ f"'tTCij~ Helper .:J'. Q 1>~tt> T 
Prepared ___:r:v {I< f. LJA ..--o t( t/ Hammer 
By ------~-'-'----'-t:::::...::..:.-'...:.c::.'--'1 ''-'--'-l'-----' ,.__...:.!..:"----,,--------Weight A 

Hammer 
N Drop N A inches 

Sample/Core Depth 
(feel below land surface) Core 

Recovery 
From To (feel) 

0 .2.0 

J)r;l/ 

' ,._o. ~ 2o.1 J. ""'-I 

( 
zo.1 zz.JJ \ 
Zt.H zq.~ 

2'1.~ Zb- ll 

7~-0 Z?. 'S 

ZlS 21.4 

21.6 27·S 

l-1.~ ~J·~ 

lJ. s If· • 

1'5. 0 

G&M Form 03 6·86 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

cd-/-,., J ~ t 

</o.~W, 

-
1\ 

\ 

I 
I 

\ 

/ 
~ 

f tt~-rA L 

Sample/Core Description 

Sec CJ.8. Crr~A?to6-y ~oG (C. rM -.J?>e .#'~cs} 

CtAY vd~., iJr-~ r<.J,J:tL .. bra~ $# ........ OvtA~ I. 
v 

0 M. lr"S-ro J>J ti" hiM) q!V'-'-f 
_h.t, H. . te....,., . :SrJ.. ~ ll£• :S&~rl"o..:..c... .. .-.o::A.- o..f zo . ., rl 

(c.o...s,~4 ... :tt b~ 1>~ lltJ Jvr:.,., C\..t-o .. ..Jf,~•t"l 
J I 

G~ (~1) 
J ~ 

Ll!l-l.&"SToNG", ~ 
' , f I 

UM.csroNP" <;o C I- /,.,'fc,f. LJ/.~ a" .... {SYS!.z_) 
/ ./ I l I 

(s~ .. le?) ~. 
I 

/..IM€" <SIOI..Jf5" ft~ t{lt<t,v (,.;7) 

t.IJ-{C<f;{o~-Jt::- 1 JM<.dt ......... 
I I -

/.J. M) , i'IA /d ~ (1.J7) 
I 0 I 

L I J.t [$7tJ,. JG" /14A..J 4A AiJ ( tJ1) 
, I I 

t.t f'll&S -roN t: f b(" 1- -~-~' ~/JLUJ f4 brDvJ"tM~/. ~<IN' 
" 4 I I I 

(S't..e.~) wo...fo.. l.A>~ 

0.1-\tr~roNE ltw.-d E. )b("f ~ potc , uA AAJ ... , ':' ., I I I 

L IAI.C$rtli'Jf? ~d, ........ (,..{AJ\..j rro.,<_ 1 .. ,.. J II)( o ~ 
, 

(d •..... It..; ,1 roc. k u"""'" ""I >t ~r VVJ ~no -1- t.,/- 6.., i.AJotl#tV) 
I ( . ,V I 

I 

0/ux <N-. ~ S' 'f -4-"1_} ) b !D ~j~ sl~ ... ks . '¥lMf . '" u I • -
lA jMA }} <!..-.( -

Dt:fTEF( 

nnn1·-u:.1. ju. t"L-/,,In 
~~ - Southpr~nt 89·1257 



-"D"GERAGHTY 
All"& MJLLER, INC 

_ .A!JfEn>•ironmental Serviye.<( \ .., SAMPLE/CORE LOG 
a~- N!tl- •c; 'i-r- I 

Boring/Well ..r--utV Project/No. ---'T.'-'r'-..,~2"-"ZD-=-=-· o:::....:..:' ?;;:>----------Page of L 
Site f-1.w-;...o 1 ~ Drilling 1 I I Drilling ' / ( 
Location ~~ 8ca-< N(!tHTTn Started v-(111'1) Completed 1'( C?c.r-

Total Depth Drilled /'!'. ~ feet Hole Diameter -:J f4. inches 
Type of Sample/ S j $.. 
Coring Device ---------

Length and Diameter --> 1 (t 
of Coring Device " ~ Z ~"'f.. · Sampling InterVal _U-N:--_'T ____ feet 

Land-Surface Elev. '5b .:;> ,.)(; f~ ).-isUrveyed 0 Estimated Datum hJ 5 L 

Drilling Fluid Used _________________ Drilling Method_--'-/1:.<...-=.s.:....l'l--____ _ 

Drilling I' 
Contractor ert2AVn 
~~epared J , f/v 6;-k, 

Sample!Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

0 '2- /.0 

'i 4 ( -t.S 

4 b (.• 
-, 

' 
, /.";) 

g f'o (.v 

~ (Z, {}.-;f 

It- (J 
I . 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

5/a-~(,1-

t;'ftt:J !ul-. 

~l.,J,,/M 
t 

lt)?/tfc1 
I 

~5"~/s-

,_lf/:r~b 
I 

!ro h? JJAJ, 

Driller_f2._,..J ___ Helper ~t-flh..O 
Hammer 
Weight 

Hammer '2. b 
Drop -" inches 

Sample/Core Description 

~ ~ cc.tW tt'-~"lt. ·F-11'2 · R.t>"'u 

G.A'( . L T l?~t.r \; 'i)Avz.t.. '-[ ~'<03 , .. ~ ~rtc.~tJ 't....-rrc..El:) 

No eO"'Yt_ ( Cd 
J 

~TiPF CA~.J .... 
' I 

CLAY L_VVii!.-l.ltv-•~•w ~~tJ _..., n.,~ ~,.; 
·/ 
{ ~ ~ or c::t. . ' _( ~_') 1 <; 1i PF JJi!..f_ No o'J)_u2.. .,.. 
~ ., 

J , 
S•t-t£&02. ~,.IIJ It_.~. (Ct..). 

41}(_ . i.frt!-r-112 $'f'ff7' ~ .. ( No ,iJf»d_ -+-
f 

{Ct.-1 I 6'~N•C.S 

~ S~~-7c- _,.~ -f.;.(, S-r•ff p.n.y- tJo , Orr:2-

/Solo{~ s.tND H.e'O~ 1 CAl.& {c"i . I 

( LAJ \ ;1,..-'t: A-S ~-~ StiFF (.),z...j No CJ ~ . { . 
_.f.· f~ -effi~Mt- (fk-~~ ~IWO~ t(s,~~ta"j 
Ia) 

{ , , 

l--tN ~.Y-y~~ --a SAM~ 115. ~ ---(tJ f1'tit:: tvo OQo-Y'-

J 1 I 
-t- ~~ !At n. a , t.P t:€ f-.P!xk. '" .... "" (&_) 

~ 

t4 UAYL ThrUt '-{~l'il'(jr&r4N~ w]VME_.qz_~ 
. , . 

()...UW~ 1..-iJ>-rru.v&- 5r.pr= ll4?.'! .M o~ 

-f-~C${_n. 
l 

Ct~l 
I 

...... ) 

NO 

vv. D 

I ·S 

(p 

"'""' r:-·-· ,...., t: nc 8 u 01 ~~ Ju Al-/w/;7 <::..... .. ~-. ........... AQ_, ?<. 7 



)IV' GERAGHTY 
All"& MILLER, INC. 

SAMPLE/CORE LOG ..,Environmenlal Service.~ (":+ 
~~.~ ·~l•"i ' 

Boring/Well ~ ProjecVNo. ___:"1~(~-o~t;.L'Zo~-~o~' -..,_2_ ____ ----:----o------ Page 2 of 2 

~tion S ~~;
0

~ q n'2H '"'l.-ffl+" ~(~~~a G, ( 11/Y s- g:naeted ' It 119 s-
Total Depth Drilled l 'l. s- feet Hole Diameter "";j t/ Type of Saf!1ple/ ~ { 5 inches Conng Dev1ce ___ _:___ ____ _ 

· Sampling InterVal __ c.,_::_,...._r:__ __ feet 

Datum m5 L 

Length and Diameter 1 , 
of Coring Device 1- "k 'Z. ' H I fo 

Land-Surface Elev. 5 C:,;) · ').(o fee~ ~~d 0 Estimated 

Drilling Ruid Used ------------------Drilling Method, _ __.,.k~...!:A-.:__ ___ _ 
Drilling 1'.-/J A. • V1 
Contractor __c:;~:...1''-"V~--=""'-?:__ ____________ Driller '"-0~ Helper 'Dt>c-1 ~ 

Prepared j. , r, &eM Hammer J y Hammer .J. 
By _ HV Weight P Drop _ 0 inches 

Sample/Core Depth 
(feet below land surface) Core 

From To 

t1 I& 

4 '8 

fe, '2o 

"••• C-·- """ r. QC 

ROCOYery 
(feet) 

'2.o 

/.c. 

/.•6 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

.{ J 1117-,'t 

~!9 !t1bh 

:11>/t;/t 

~ fj 

Sample/Core Description 

(,~19 Y DtmL fez.u,u~rf. -~~ .,~ w(~ul-c~ 
. 

$ 

( ( . 
L<flffr~/th.JNJ.-u rrt-~AJr. srr~r. t:X2-"' NO. -'t».L Ccc..f 

I _, 7 

CtA.f ~A4-1r IJrS. 1'{..-{ftJ I )"ftFF 'l).lt'(' ,;oo~ 

vJ ( SrJt-z 'E' DlfU'at/rvoC. ~ / ~8) ( C l-) 
.I 

. 
1-U:trr <-Y;> ./ , 

GA.{ . V.q1(i(l7.- • I S/1•..-.:.~~ D:H~~·((I 

D ~4-C 5 r;~;;. n()V . t/o D~a! 
7 

fJ v CIZ.l.. {tNf;-
f 

~(t ov r:- c f'JlP C12'1 r"rltUN'F t.). riV~~ 11r 
f/MN 

. 

50 ~r .. r~ I rt OA./. fmwo JR..,N" 

C.N£";..,-.,61. ,.~ C/N(rr~ "" L<; ,./ ~'!;E'"'" 

t.c\t.tt~ CH~ t:iu..tM'1 ~. /,V~,-y ... ..., 

o~ S/i.Av. 

. 

.. 

.QQQ ±i8 t jl& ,L(,'\ h.:t- ~ ................. JKl.1?C,7 

) 



..AIJfGERAGHTY 
All"& MILLER, INC. 
Af En vi ronm~:;I~.JA!,rv~·O;' \ "2.-\ 1 'i l'\ l-- SAMPLE/CORE LOG 
Boring/Well .EiW Project/No. <)Loc;.5 :CNMT&le5 f'f0~2.oo l~ Page l of L.. 
~tion ~tt.M.l.t-~Crt1A.M. ALABA~ ~~:t~ 6-1'5-'\S 17oo g~~aeted r.-1,-1<. o8t'S 

B~ • 0 .. lb Type of Sample/ 
Total Depth Drilled 5'l ·0 feet Hole Diameter inches Coring Device NON~ 
Length and Diameter 
of Coring Device NON f!!: Sampling Interval ---,,_N_GIJ~f:--___ f,eet 

.. land-Surface Elev. 5 {, ;; · )-<;, feet~ fifst/::./:d 0 Estimated Datum /n 3' L 

* 

Drilling Ruid Used ___ _,A=lf=------------Drilling Method~_A_I1!_H._IW_M_t'"-'-~-'---

g~~~~ctor {;ff.AIIES savcCG" CD. Driller..:fCIIN "''re~atHelper -Tot.( j)wl61/t' 

Prepared ..._;r: t:'Jt<fJJATT? tK_ Hammer IV" Hammer IJA 
By -----=--'--'--'-----------,---Weight _ _:__:__Drop inches 

Sample/Core Depth 
(feet below land surlace) Core 

From To 

0 I~ 

/6.6 17. ,j 

/1,d J"f. s 

n.s ].1.7 

11.7 Z,Z.7 

lZ·l 2t..o 

Pl 

2-~. I t-1.11 

zs.s .z.q.3 

7-1.3 ~7.• 

37.D 3?. 0 

37 'f.(.o 

Recovery 
(leit) 

AIR.~ 
'nA 

( 

I 
I 

\ 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

~-----

~MME£ 
,, 1./IJ(,. 

r 

\. 

I 

,. 

. 

Sample/Core Description 

se-e- L-1'-r'l/otoG-Y Leer Fr::Jii? o.& /RE~AKEP 8Y 

,_;:!lUG/IriS ( C.'t"J'{) 

C~AY, yd~w•st. ~J brov-N-- \_{__~IAAS w,..{fl~d J 
, ., 

rae-? 
L .~;vc.~-sratJb" 6 ( • b.- '-'\fJ , a A.t..c.., eo I o~ (J.J(41~ . I I 

wu..J. ~d. 

L.t f'.A. tSTaJJS" ft...tJ.Ad bJI ~ C~/ .f.tv6l 
(;tMG"rrorJe hw..d 

I f l 

{"..-oc:.-/w-•. j _}y_/tt ~d.~ 
I ' . 

I _I I 
(..!tA..&'S~JJb- _'?A.4..V {Nt. 41 tJ 7)_ ~~ Ul_f_ 

' .I { 
/o/s 4 fr4c.~ .!, -' - ' ' 

W<l...fo.. ~etA.• ~. "ld_l\..f_ _f_wt u_d_)-'L 
l ' J . 

.Qr-du et.-<J 11-.z 'lP-"· 
1 J v• 

~ /;-(.G 5TCJN6", ~ v.., (6';,(,.1) A)_(_ tt4AJ. 
, 0 I ' .I 

{.I ~liS rnM b' r>/, ~ qJI AV ( 5 V l.f/, \ w I MaiM/ 

rAlO.te. v~i~~t~ lJ.J~~-l: NJl (~I I./ 
.t::a r-1 tA ~~s '">'tt 

6J6.. f(J... 2th'U- ( 2- ~ t?l.ll,.,....) 

f-IM.I5"{,1'o r-Jt W;, ~~h-.J Vtw..u' 

oJ C::.fe t1 (. /,H ~u~,._,1 (N~) fo . 
0 ,,.,... _g~ 

('SY'Y.) 
, 

f I I I 

Lt tA--E S Tor-Y t: , /, 1 Z / 4t tlA.f ( N?) , fvv..d 
/ I I • 

{..fMcS.Tot--lC, SaO lo ~"..,.... ~MdNcc olt~ 
' 

~ 

G&M Form OJ 6-86 
1 

~ V V J.. ':! .l -; " r~q /ci ::;.... South print 89·125 7 

) 



.JI!IIIJ"GERAGHTY 
All(& MILLER, INC. 

~ ~Ground- Water Consul/ants 

1-tw-;oP · SAMPLE/CORE LOG (Cont.d) · 

B . 1W II O~~ •-zl•'i(~:ronng e _1_.__.....-t....::c._.., ...,_ .J 2... of 2-Page 

Prepared By ;:r, r_ttzf~ f(,~ 

Sample/Core Depth 
· • (teet below land surface) Core 

Recovery 
From To (feet) 

Art. 

1&.o tf1.o 

L(7.tJ ~~ S" 
-

5J.S" I$_S.7 

~S'.1 ?7,3 

. ( 

,57.~ ~.o 

51. 

Time/Hydraulic 
Pressure or 
Blow' per 6 

Inches 

tf,.(~M~ 

v 

\ 

I 

.. 

::> 

.. 

.. 

G&M Form 04 6-86 

Sample/Core Description . 
OJlAAI "{ ~ 'i '1;, I £:6.1 ~it c .. (:". flc.J v~;.,.., I ~u .. ~~../ 
' _, 

( /},.1~/:~t tyJ4 ~N.) 
I 

I 

L I Jo-{/?"~o/o.Jt St>{-1 41CJ.V 
I 

NIL ;L .. ~ it;t.l '7/ttU/ (N, \ t I~C.STOt-J£ if Lu .J -
/ . . ~}< I ·I J .I • 

L 1 /'-(G''5 TtJrv€ Soft a;./c,fc v~·~.r , dhtH 

~ {iY'~~'> 
. , 

{;Jo../~ .keu ;;,., to~ , ·q.ood 
(/ . I , v 

,0 rit>du <-V.._ . . 
t1 f'-{.t,s r oJJ c /1 ~ j 1 JK.Cc::tc.w-- / ~(J dUn ~ 44N" 

/ (/ I { 

. ;") h~ GIA ~_, • 

CIAefro:Vt:. s4ri" lo ~NU.~·v- -~; , 
ot. ~ a/Uw.u (5 Yo/. ) ~ ;tht~ · ('N s). /JIJs~/ttc 

fl I . I • I 

. We.:/ G... "2- C)"'-(. • . . 

"-.... rorAL Peh# 

~ 
-

~ 
-------~--

/~~ ~ 

~--
~--- ~ _, 

<Y, ~~ 
,...5>= --, ----

-.J 'U ~ 
~ 
-~ 

\_ 

J\< dc<fk:7 Soulhpnfll 87·1719 

000142--... 

. .. J 



~.,..GERAGHTY 
Allf& MILLER, INC. 

A/around-Water Consultants SAMPLE/CORE LOG 
Boring/Well tt,...o."l;,, Project/No. Sloss Industries I TF0320.015 Page ___ ot_l.___ 

Site Drilling Drilling 
Location -2B!-!.i.._,nn,_,i-'-"nq,._,_h,_am"'",L..':>!AL,__ _________ Started 8/ C, /97 Completed s/{, /97 

Total Depth Drilled 
1 4 

feet 
b Type of Sample/ <' 

Hole Diameter ____ inches Coring Device ~?(...l~ ':l'f1.c-N 
Length and Diameter 2 I " ., " 
of Coring Device ---=------'= ... --''-=-------------- Sampling Interval 

Land-Surface Elev. Sf.:, 1. 1\_1:, feet ~Surveyed 0 Estimated Datum f( .:r..-.s '-

Drilling 
Contractor Graves Service Company, 

Drilling Fluid Used ___ ..,_._..,_C _____________ Drilling Method. _ _,_\!""~'-1\-'--------.---

Driller lf<c.N Helpeflt...T<O>fo.d~t:1 (t~l>l~ Inc. 

Prepared 
·By Joe Hughes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

b '-- 2.o 

1- ~ 1.,::> 

4 c 2.,> 

~ 8 Lo 

B L'D I. ~'5'" 

(0 (2..- d ~-~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

t/sb/t:; 
4(5(4~ 

1'41 el1'-" \~ 
14~ 11., 

~ 

3'l. 
-

(q Cfrl~~ 

4a(~s n 

) "' ~ 
t·-.l/ 

i 
L"l. l4. o. ") <fl?. / ((,(1) 

'"t (Co 0. l 

I~ lfJ 0, I 

Hammer Hammer 
Weight _1..:.<\t __ Drop ~ inches 

Sample/Core Description 

FL.>-Jcc:-- 't'),_ .c:.. -F' ~'-I \A.:o ~--
\ I 

fi_u~ Ou'>.\ IJ.le.~ ........ ~~ ....... 
I _.:.Jl. fi_.le ~ ... t" "-" ...... l 

( 

.J I 
~L-J)t: 'Ov'> ~ =--L ~ .. ~_.,. c:.. \ ,.... c...-

CJ..i1 '{ ~ ,..._s (2_ ~~~ M-oo ~N ~'{G <f(c{) 

v~ <J.ll ~--1 
, 

' / 

• } I • ' ,/~ 
f.._oc l>v<,-r We.ot> ~L~(L,c; .J ~ e..,rn_ .r Q..p,'-( l.J ~ ~ 

t • • I 

~ t1 A--r.crt....~. "h.. 

(!_~p. ..... ( H~ ~t-ls'tP-<fftt '\.__I ""--c;- l..'-~ ~rt->~ , / ,.J L· ') . ((l........._ t-<- 'T'TL< tve; ( '5'"i_t2...'( C..'\ ~kl\ 
ef'lb-~~.J~~N.._~\~~) lr;.-..._~~ ( tt .... c,.~) 

\:) " ' \1 

}:, c...L..--
• 6.-A~ (.1~ A.{f-pJC wko~C.£" Pit-A~S. 

~ f~c... ( r:r.a. k-. c;."C£) t+- l-~. t><..Ct~"(<-c.. .-....~,T 

(<·\~ I 

e.oi.JL. ~90~ ... \-... t 
I ' \ 

f.to;c, I~ 1 'f J < 5 I s ~. '-'-- MA--(cz-t(.( th. 

~-L- (u) J 

fJN ~ tJo-( ~c{ -fc, ~ "QfC{ ?<f"V 'ftk4t-- \ ~ f-( ~._c,. 

l)o S.AV\VI...ES a,._,__ € vr ED (4:rll.__ AN 1\\-'-I~ t S 

Southprint 8?.1718 



).,.-GERAGHTY 
AV'& MILLER, INC. 
~Ground-Water Consultants SAMPLE/CORE LOG 
Boring/Well rt"'-; 1 

Site 

Project/No. Sloss Industries I TF0320.015 Page _ __::l __ of _ _,_l __ 

Location Birmingham, AL 
Drilling 1 z. Drilling 

81 1
.,_ 

197 Started 8/ !97 Completed _.s'L _ __:_..::.-=>~_ u_ __ 

Total Depth Drilled b ( 11 feet 
•• J . u Type of Sample/ /v'~t-

Hole Diameter ~inches Coring Device ----------
Length and Diameter ,_,11 of Coring Device ___ __,_tv=A ______________ Sampling Interval _______ feet 

Land-Surface Elev. '1(/) 4\k feet ~Surveyed D Estimated Datum 0-r A--'> t... c 

Drilling Fluid Used ?oTA>!ll.& ..(, o -'- 4 1 ,._ 

Drilling 
Contractor Graves Service Company, Inc. 

Drilling Method~/i<.:.:A.!!:.k.:::rlln:=Y-1-b~!l,q!!:!.:.:'"':.:....,.:!.~=--
Driller J.,J,., lfrrd~·k. Helper Pw•6/r j,_.._,k 

Prepared 
·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

~ 14 
1 

I? 1.,-

\':)" t:?">- ~ 

\?-- (') ~ 
. ..!' 

} 
~ 
~ ~ 

'2.1 7--?-
~ 

'2-"l. 1. :r. '5"" I 

'1.5-~ "1..L,. 

'21. 1-S.~ ~t 

'2t:.-r '2..'1 
~ 

~ 

'!..li ~3! 

'?!') .,~ 

% 11 

lt I tl~ .f) 

14:!! ·Lf-:t 

G&M Form 03 6-86 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

. 

~ .f 

t 

Hammer Hammer 
Weight --""-~ __ Drop NJ'l inches 

Sample/Core Description 

~ ~ 'S.-rn-L bruG.-ct..t..a~..\ 

nu. ~,.,_ {k,L li'. -e-1-.c. 
I ( 7 

' lt~c;.:r~ CJ> ""' ' .. .r-.-. ,.IJ.to.d,n-J 
I 

U~y,.rt: lk.n 
I 

~Pik~"(" 1P 19 F.,.-,11,,<,. 

L-!11-crC,."?~C ~(U?fL.eN -t- C......A-'{ ( '-'CcW-c ........ .,e-~ S'{!>{;. 
I I 

VC\V-lc,T.~ rt.--•o,-?" 

Ct.-A-{ L~ c..-11-c • ._, ""' C-v..N-1 ts'i 5"1-. .. ) ' V e:lV-L ~~-c' FF- ,...._ ... -r 
• ( 

U. t""'Lfi'"r"'-' cr \"\.4'P ~ ( ,..q) P~c.rzu fl.E"O , I 

L• M....-<;.-c:-,...oe Vr;m.. '( 1otJm.n v oCtW u"lT o..L" CA'-C.a:t;""" l'-ui"O !;nA-L( 14) 
( I 

...;/~ L....,..,.,.,.~ H-&1> ~'( ( t->-:}-) M..-;, ~ ~~"ol.rt> 
I I I 

~ 'L~t<,i£ • ..........t (. • -/rt.,.q(.( \ l.J.r!Q,T..,...€' ( ~,p,L.j, 

u..-...e~ n~~ u .. r:~-\ lk~Y"YL-0 
r I I 

~I'-! C:?o.T (wl ~lkA-t.ot ..a.--~ ~sc ..... , J Q--r -a, -;?;. !3:z.\ 

U~£ «iuff 
I 

[..1 1""\.t '1t.rf.. A ., 1..'\ -r .. 1,< 
l-f.M.("~'(~ 1 >'\.(t> Go4.i ~) ~ ~f-( 

I 
LI~S~ A 'I 15i -<o 1 ') 

To 41' 
Southprinl 87·1718 

) 



.-411Z1'GERAGHTY 
All"& MILLER, INC. 

Jf!IIJfEnvironm<•nflll Service.< \.Jl"l~-:r- SAMPLE/CORE LOG 

Boring/Wel~r~t/No. Cf03:z.o. ot'? Page I of I 
Site t1w- ~ Drilling r It f Drilling } l ~ 
Location $ ... $~ -13, ,.1-1, 1'14./?t+1 Started 10 1- 'I'> Completed Cr tJ '1 0:;:.,_; 

I"" .,_ ·~ Typ~ ot Saf!~plet '"" /s 
Total Depth Drilled "'= feet Hole Diameter -r .11_ inches Conng D€\llce --"----'-------
Length and Diameter t ,. 
d Coring Device -z. ,.. 'l.. 

Land-Surface Ele~~.501 • ').'/feet 
@5 :;;.J c;, I i £ A Surveyed 0 Estimated 

Sampling Interval C."NT 

Datum fh ;:) L 

feet 

-Drilling Ruid Used ----------------Drilling Method,__,c,_.l_-.-'Y-T ____ _ 

~~ ~. n_ ~··•'(~' 
Contractor ---'~:!.::R.""'!Cbl:uu~"-'~'-------------Driller_•..,.--'-N ___ Helper ~ /ir~<-
Prepared J. _ ,_ L~ Hammer { ..1. Hammer~~ 
By ---,---::...:_:_\tl)="~"'~· 7~ _____________ Weight ,p Drop inches 

Sample/Core Depth 
(feel below land surface) Core 

Recovery 
From To (feet) 

, t .s 

'2 4 }.'5 

'4 ~ '·Vi' 

(o *6 l-~ 

{), (D [.1,<)' 

(p ('2, o.s-

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

1Jt4)11 't 
I 

'AI~r~~ro 

a~f,f?_, 

,, ~tJ~ 

l~h.s/~ 
., 

I 

I i:J lto{{tl q 

Sample/Core Description 

<; ,,_"f'{ ~f\Nt7· ~~~"-Jt S t-t P.,t,cKIL ~·~ 'NC 
I M .. 

·~· (~ "Dds-.) pr ;yj b /.1 (. .. . , 

$~L'T'-{ c:;A Nit) At;, A~ .. "" ·0A1tcK· ,_j{, h b . 

~u .. ~'{ SAN'o . A;~-.*~.;: .~lei" .?/()1(, 
, 

~&L"'C'{ $~,.Jf) As· A-~ ..... eo-
( 4 Jet' ;1-j_(, {11o 

/ .. 
. . · 

'· 
... 

t'/, ll ~l•ll<?'t'rt.At't~ lo) ( 5b~~-:. f.l~. h 
(<;H)_ . J 

Slc..-c-.fr;.ANr:; lk AtJ.,.'I/E Sl"t'GJrt..lt-rev · j() LS. · . • 
(t;riG-tt.~Lf.) (N ~f'l'"eM. ol=- ~fs 

L S CdA&-~'C"!- (-r::J.~ Wt. 1t.c..s) 
Cl.n,.,,~r (~ oil ...... (>Jt. lU~~ 1 U). . . 

~~ w (~ ,...o-r 4r. -p~.;n_ -r~ s_tlrr 4..~ 
~~ .i/Jt P?At)~ ~· 

- W ~ •• I I I .1 ·-, J I .\\l !?Ire,/,..,... 

K. I 

'" 



...4IIIVGERAGHTY 
A.,.-& MILLER, INC. 

Jll/llljiEnvironmentul Services ( "'\t:q- SAMPLE/CORE LOG 
fl_::::t- l U-- \ 2- I 1 -, 

.. Boring/Well r=L ProjecUNo. IFO~l..o 0 I~ OSLo\:~ "Ito'lhi~TRIE 5 Page of 'f 

.• ) Site tt'-'~;'2.-- Drilling {,-/Q·l~ z._, Drilling 
Location Br-t.M•tJ CrHJ\t"\ AW\M~A Started 1 1 nO Completed b·Zf· 'IS /Z3o 

'l~& • 0 f•4l n.o Type of Sample/ 
Total Depth Drilled Lf7.~ feet Hole Diameter,Ya• z~-'17inches Coring Device NOtvt 
Length and Diameter 
of Coring Device . · . 10 0 N t;.-r'£:5\ , 

. '-!:0/ :;.; Co h (0 
.. Land-Surface Elev. 5& 7,;; ~ feet p Surveyed 0 Estimated Datum (n :5 L 

Sampling Interval -,--N'-----'0"-'N'-'--""G'--_feet 

Drilling Fluid Used __ _,Ac..:..:.:.IR._,__ ____________ Drilling Method All<. 1/AMM[f?._ 
Drilling ., 1 1 D 
Contractor ___ Gtc:c..f<::..:.-4:..:V...::cc-=S=--_S_f5"_f?..-'-l/-'_t..€:=--CO--' ___ Driller ...fo£..,.. M•~Q,.~oh Helper ~'f:r#r 
Prepared Hammer 
By ______ ...:;;r:___;_:_'---<.::K-:..::.lf<'-'-f::=(?'-'-~-'-'1'-'R.L_::.;;_;:c..r..::K=---------Weight 1\JA ~:mer f\JA inches 

Sample/Core Depth 
(feet below land surface) Core 

Reco'lery 
From To (feet) 

0 9 

" 1'-U"""" 

8.5 IL!i" 
'' Su ( ... 1-J. r 

1/. 5 IB.s 

tS·s 11·5 

/). ') l Z,o 

zz.. (J 4l.J 

'<Z·S "15-o 

~].b '(7. r-

G&M FQfm 03 6·86 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

I ,f 

·""'"~ U" 

f.w. ,&,,·...,_ . 
.:~') 

~ 

Sample/Core Description 

"SeE ?t71./t7Lo6-'f loer ~lt. o.e r:'tJte /?-7 (.:rot" 

J/tJ(,#~J - CLAY ·<~ Fttt. ).AAtefl..IAL (tu«&Et SAl'\ b t 

$It! J 
{JME'~61'•15', ~tJ.u (tJ1) tAA.d 16 IM-UJtvw- ~cw}, 

. I :~( f 
{, >"< q,za, t\.( d , ( t1. ~ ... /JIJ (J)<J...fv 

I • . • 
$1t..TY S(t')D d11A-k bttJ~:t l. hloc.k , /otJ~ Mb1~/ 

~ . ' 

H'tf t¥a/t!A fo 56./vro...ftJ (/l'twr.q Cri.os-o/~ odor, 

avt -16 fl fA . . - J 

L ;.~ .. u:srotJe trAAA.· r tJ7) ~(v\cJ l, ~ltv-. haAJ. 
/ I I , 

ftcv-J 1o kt/ t!.tAi: C CAY 01 ?.N.TY ,~.N}) , , 

hr11Wh. 'Sd.fu r «. ..f<,..) • , 
0~1A J (p~JN\ C. 0 M.p e / t' "-f L-1 Me sror-Je" q:.lay I fAA A. 

I I . 
Ser Sv,<.t=..<JcG CASttJG. - I.Scrrr6M Ar ZJ. o .ft ll< 

(I ,cA. E' $1" 1-JE..' ~I ~ .. t .. ;-1<! V~l-..,\ d(V...k ~4V't (N3) 
' 0 I 

h.v..d hA < .. •H (r..._.f...,.. ~ 1.1.-..1. h~(V...;""-<1 lil'r\.(_ 

( Pr•Jv<.: .. ~ 
I J 

'lz. J. I <(PW'-- esJ.,:..... ... !~J) . v ....... 

L I /'A- ~STllf'.lt!' nALU, ( N7) /o d~ MD.A/ (NJ) 

~.ud. ''/; I / 

h'Keo~ 
~ .~ .... , 

ll n n n. n '~ ~ 
~ I .J \'f{J!:;_V u 0 J '\.. 

Soulhpr~nl 69·125 7 



)!.,..GERAGHTY 
Alif& MILLER, INC. 
Af Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well tM-~~ Project/No. Sloss Industries I TF0320.015 Page. ___ of __ _ 

Site Drilling Drilling 
Location __,B,_,_i,_,rm,_,_i'-"nq""h""am"-'''-A'-"L,__ _________ Started 8/ ~/97 Completed ___,8"--/-'~:o.....£/~97'----

Total Depth Drilled _\_? __ feet Hole Diameter_..cbc=-_inches 
Type of Sample/ <':> 
Coring Device ~Lt T S?-cN 

~~~~n~n~~\~e-te_r_'t._1 _Y-_2_'_t -------------Sampling lnterYJI~~r 'Nvc-.JS. 

Land-Surface Elev. '?'>~·II£, feet £!g Surveyed 0 Estimated Datum 55Ll. l\ C. o.-s \ 

feet 

Drilling Fluid Used __ ~_...,..r __ ("" ______________ Drilling Methoo~H""c,...:...fl:.__ ____ _ 

Drilling 
Contractor Graves Service Company, 

Prepared 
·By Joe Hughes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (lei!!) 

() £.... 'Z:~ 

2- 9 (. <;;" 

f "' "2 . ..,. 

10 ~ 2 ."::> 

8 ,o IZ> 

lo l'- 1.o 

11..-- (4 D.{" 

\l \'l.J 

1&M Form OJ &86 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

~~~"("~ 
&(s-u~t 1 

to&_f.ds 
~ (fb (tJ { :t-

f/-{'({1.{(?-

~J5 
I • 

4-{B}~ 

Inc. Driller t'LcrN Helper ~ {ctLr..v-
Hammer l AtV Hammer --ro 
Weight -=----Drop ___ ,inches 

Sample/Core Description 

t't.Ne-~-r- -\-" ~ il.Jd30l... 

'f1.A1;: "Pus 7 t""lo•-:,_7 >-.J<>.~ 
I I 

_Fz_,.:,_te? 0us<:- ~A't""\l.tL~ E 0 1-.10 0""- .,/7 
I I -

..--Ltl€"0-u~--r ~c.>f2-A-c<n ..,. .. ...,,...,_ 
r.- l ( D '{ b( -z_ ' t;;"'t VZ.. t;;"(.C 

f::t,\jc£= t . Cu.'-{ ?m£01..( V{" u.. I ~_,{:l{/.-clo/UW~>-.J l-OT"( uAfi 
r I 

~(\A'- w( ~ocr) 'Mr6oe2.>~ TJ~.J./ IJo o EU-o (Ct.) 
I . 

(', I I _ 1=vu~_Q.1;:,"'"Z: -t-C::.... .::::- CL.I"k'-1. A<; 8- (u c-z' tzo u .. 

UtJ'-,J~ lF _liko6 t<; (.}~AU \ ~ ~ C.L./f-1. ll-(J ~t.S 

flu.-. 

CL r.H 1\ <,. ~ -l C> YJ\ ~lL ( CL) 

~vf:'VJ,-r NJ -c-? .,f- 'i.'i>->1-..) 

'fu...c:e~-c~C,<:. ~~ ~ .... ~l .... ~N ({aLE_'" 

({__.,._\.{_ \--lA'{ ~c ri!.art-1 r "7 -rc; l6 

(.)tLL. ~c..\ Awo.-ct-1.,-t2_ ~?LE ~ \\ T'o !3-

Southprinl 87-1718 



.AIIVGERAGHTY ,~ 
A.,-& MILLER, INC. 
A/ Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well Mw-~ f Project/No. _,S'-'-1 o,_,s~s'-I~n!.!:'d~us~t=-'-r-!.!i e,_,sc../L-..!.T~F0.._,3'-!o.20~.'-"!0-'-'!5~------ Page, ___ of __ _ 
Site Drilling (]. Drilling 
Location B i rmi n ham Al Started,--"'8,_/ _7.t-L!-"'97'---- Completed __,8"-/_.k~l~t'-'9,_,_7 __ 

} .,_ 'I • Type of Sample/ 
Total Depth Drilled a-s (;:; J feet Hole Diameter.:-1°--+ __ inches Coring Device __ .:._/V__:_A _____ _ 

Length and Diameter 
of Coring Device ---------------------Sampling ~WWI "fT _. feet 

Land-Surface Elev. 5':>1. '\ .'> feet ~ Surveyed 0 Estimated Datum 97 4 4 /, A ...... C... L 

Drilling Fluid Used _"W~%:!:!2'LEt~.., .. i?~-------------Drilling Method J.a. a.-r.-.../lt\.\"l'le-a.. 
Drilling 1. 
Contractor Graves Service Company, Inc. Driller ~ >1 Helper r1...1,.._-.-.~ 
Prepared 

·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface} Core 

Recovery 
From To (feet} 

0 11 
I 

14 Z<:> :::. 
_, 

--' 

~ 
.~ 
f.J 

""R> tz_::, --~ 
J 
_.) 

~3 ~.5" --< 

2'--~ ~.~ 

'2. '1. 'S" liD 
?>:. 

".! 4 .~- ~5 

?e 7.>C) 

G&M Form 03 6·86 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

j 

A 

.b -
l 

e 
d 

Hammer 
Weight 1\J~ 

Hammer 
Drop r--1"1' inches 

Sample/Core Description 

~ &-reo.. /?.;t~.Pcr'f '"-. 

L I ~~e- 1-\fl>l.r::> f'~JoQ.~ '\.'CO~'{ ('~S') 
' , 

tv\ '-•t...{T P,., . • ..u ((-'-/I<_ SIC..\ 1l.. iodT • ........., ,.._ \ 

r 
..._, €:•-1 "( (:>)~ ..... 

Ll"\"""o;,~ -~~.JM."Cc ~"'i=""\ l'-tl<!> ~.,,, (6) 
' 

"'"-'" ~"'-"'T• ~ \N'"c-~~5 

1...\.-..E::>T~ ~ \.....\~ td -~ ~c~ "'-T , . 
~ 

-~A-c..·~-
IC:T~'- CA-., \ "'" ~~ 

~ ~2. .... 'S"" ?-.:'"3,:>,. 

lr M-E ~ '"'""' .p- M.~ ~ ( oJ l-) ~ '"' tw"t:l HA.t-o 
I I / 

1>(2_\..( 

S..t"T 'Srbr q_ <!l ~e>l.t>LtN f: G- ,(:f>,...) 
./ 

~F...,. ':i\'ll T Tf4t<_-c:- -r-... ~ ..... ~ CA-t...c, Tee f·ufD 

\Jf{["\N S, 

L ( l-1£'b T-.. c;- ne-o ~ (rq) «.,~~ S:0f"( 
/ ,I 

Ll t-1-t':>t",..,.,OE- ~ ~'f (tJ? ') tft\JL"O 
r 

Southprint 07-1718 



).,.-GERAGHTY 
Allf& MILLER, INC. 

·.Jiaf£111•ironmental Services I \'i"' 
'1"\1.,)-~4-~ 111 , ... '0.. ..., 

Boring/Well ~Project/No. 
SAMPLE/CORE LOG 

1Fo3Zoo t3 SLO~S :cr-YDVSJ1?1E"S Page. ___ of I 

Site 
Location -&rRMttJc,.t-\AtJ.. ALAf>AMA ~(~~~~ b-t1·'\~ tot(s g~~aeted 

· <t"'-'& '' 0 - 14 Type of Sample/ 
Total Depth Drilled 3'l· S feet Hole Diameter ~~~hes Coring Device --J-fJ.::....O=f-J::..c::..cc=-----
Length and Diameter 
of Coring Device NONE" 

8</ . (@? :;:..Jr;./ '1 t 
·sampling Interval NOIVt- feet 

· Land-Surface Elev.5'/3 •'"{ feet pn'surveyed 0 Estimated Datum fY1 5 L. 

Drilling Fluid Used Art. Drilling Method AIR. 114Mt1cf?. 
g~~~~ctor f]AAifl?S S6i.Ul(£ CO. Driller.JQI. ... ru..k.~ll-ielper PVJ•jtl 
~~epared J: (.J f<Kflltf. I~'K. Hammer Hammer 

Weight NA Drop Nl\ inches 

Sample/Cote Depth 
(feet below land sutlace) Core 

Recovery 
F l (It) rom 0 ee 

0 IZ 

//.Z5" /5.S ~"I 

f.f, ~ l't. {j 

!'f. (J IV· <5 

('f.) ;.6.o 

].1· '5 
/6.~ 

-::,. ~ 

~ 

l.l·~ ~o.l.{ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inch ~s 

"'' 1 s 

s rteo o ·u amp e re escnp on .. 
L2l 

si-c o.IS. GtT/IOl.6Gy ~at; FtJt:. ;0-- £DC .Jao 

UtJ6!1c.'-s_)_ - CC-AY .; ..Ei_tL ;VI Ar6lltAt.- LG-t:i1vct.. t-

. (<u~&t£). 

{./!'f£s-T4rJG" ~ UA y bfo~ wu.-.f/u-v.) £,> 1:-,/eA.. ,...,;~ 
t;>} 0./i., cl-v. 

• • 
L.t,..,_6'$TOJ-l'--.. ~w.d bA~ 

' I I 

tJMb-SION€ Sd_G ttt'ld.!L 
' /, 

L I,._< ESTCJN c "d.A-d o/L4J.f c~ r,'/41~ rxl 
fur .C..£.<.. <...t~.s'~' !J., .)/~ 

. / 

o.l /£.o ('/ bts. 
I 

r;~_<;t~ ... ~.J LIHCSrtJNc.-, 4t~. (N7) 
. u ' v -

~ CtJ~-ft..~J, d r_y 
( 

(l f'A..,/:.~STo !'16 <¥1.4-v (f'J7) { D d{).;l-t (JALAA./ (}.) 'l_l 
. I v. f I r J 

N\J.d'"""" ktAAd to Jd f" f IJ r IJ L '-'\,c) 1/"f!J..k 

IJ 

I 

L.S I CP. r .. ~-E( \1~111\S 
~ /, . 

{1'"~ <Aft; t cl., ... f.t Y. ~' 
~.1 

I • 
UJalv... 6~<U-to/'' 2<1}u - ~ St-c;rpw..) 

p.z 5 5'f.~ 
J \J 

{.,{McS/b.~6 ~J 41.At.J (NI)( J/Y~) 
• I I - ( 

3lt .5 -{~("AL V£Prt-1 

~ /l_ L .L ..L 

-- '";~.~,/;%, ;I /_ 
(J 

~v-~ ~ 

r':lu c~-- n'> "'o" £l..Cl n n r : A 1 \l ,., ''"' lc , -....____ 

') 
. .. • 

. \ 

) 



)fll'GERAGHTY 
Alii'& MILLER, INC 

)118f£111•irt~~g.;a~ Se.)Jj~~fl'i lc;.-=1- SAMPLE/CORE LOG J 
1 Boring/Well ~ Project/No. -'ll-<-j;O==-');.:.!.;u,=--:.:.::."-'-''~-<-------------- Page of---.:. __ 

0 ~tion ~s- e,.~, N& ~ , /h. ~;~~~ "f," f H g~~naeted ' f,h Its 
Total Depth Drilled [f.') feet Hole Diameter 

Y. Type of Sample/ ( q 4 inches Coring Device __ ~_<:. _____ _ 
Length and Diameter ..., I "2. ' ' 
of Coring Device ---'--.-_'f-----,..-:5'-~---.;~--,----------- Sampling Interval Lor-J-r feet 

~101J~o 
Land-Surface Elev. 5i.Jt./. ca fee~fl Surveyed D Estimated Datum m ;5 L 

o ~s~ Drilling Ruid Used ___ -______________ Drilling Method'-------.---

erilling t1 't\_ .1 I 
Contractor GIYW~ Driller T\Pt-l Helper vu"'"'T I UAL 

Prepared \ • c.fv' __ 1 _.. Hammer IL Hammer "2 
By J "l"f'E/ Weight TO Drop .2 &> inches 

Sample/Core Depth 
(feel below land sudace) Core 

From To 

0 '2.-

2 + 

'( b 

~ 
(I 

0 

Recovery 
(feet) 

/.o 

f.') 

[.jo( 

l..o 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

4/rr/~(5' 

q{~~o/14 

J!!! 

r:J I ~11{/t , 

ltrfu/~J~ 
I 

/ 
Sample/Core DescripUon 

ftu. (os '~~{cN~ L m / ~ S.t.:r{ S1l#JO • ; 11 1lhll.lt<i f.l 
'/ 

(s~) ~Cit H,D&!. "( tJo oOoQ 
I . 

~q- ~ 'Sh.'f'( ~JJQ gwz...wt-.lt~l} ~cf.KW SR"tL.at.r 

/Jo 11f)·~ -t {)) f(llfc'~IJtS ( ~""') I 
~rUrA-NtC. 

Sct.-r ( bt1) 
( 

<;.kMt"~ ~~ { ftc..vf'i-l't~t-C-

'-'' ~" ~t nv ~PrtJV w/ ori6-kN I C... S t c. T ( 51'1) 

.J ' (SttJ, ttu_.. ~ ct .. b 0\J~ ftr-' ~ I p-c" 0~ <!.LAt./ 
. 

4to~~--c Y~•!.l4 o't... #JI'l W;-. l?t-ASrt c. 
• , 

Sr:\TtJ{).,q-r~ rJe oQ•~ ( (H) . 

NP 
t> 

'8 (o f.o 
14'' (,It Fe a ~~ k" _; ~ , <;t.c.:r\f f.Pf.JO • f)(J.. ..( 1-lO ()'flo a.. r~~ 

"(q{t,f fx,~ 
I I 

(0 \V (:~ 4'1 
1!£-t..lt'CVZ.Il."Cio,.J ~(S"o ~u~~ • . 

(v().;{ '() A'l'L.,( ~,,.c.( ~~t-.1 ~ r (., l 'ct{.,. ~f..) 
• I 

r0o M)&'l{. (1 J (., S 1-'\..0 '1''C"t.l N1r c; -r l FC. H.O•S ..,.-

I I I { 

P\(JlQK.tliJCS ltJ ~e'C''Co...._ or ~IPibo,J ~~ '(.c.5,) 

( '&_-Clt) 
v 

$ 
roo • • ..-_. ""' r. or. UVVV V.l ~1.1- l 1-[\ 'i let~ ,,.. ................ A0.1?<7 

• 



)liP" GERAGHTY 
A.,.-& MILLER, INC. 

SAMPLE/CORE LOG ·,.et Enl'iro"~'!~4{f"'i5J:" ,._j,~ k::r-
Boring/Well e 6!> Project/No. TEo~Zc>o t:i ;)La$~ 1:NDv~TRtcs Page of __ z._ 
Site 
Location 8/f<MIN&l-lAM Al-AMM.A ~{~~ea6-rl-15 oS\S g~~naeted 6-ZI-Cf5 looo 

18 
, 118 '' 0 t. ll. Type of Sample/ 

Total Depth Drilled I feet Hole Diameter~nches Coring Device -~N~O""'N'-=6~---
L.ength and Diameter ~ \ 

0 
I'J -

of Coring Device ,-... t .-- f 
7f1) :2/ c_ 'i ' 

·· Land-Surface Elev5!/l/, cc:> feet J?'S~d 0 Estimated 

Sampling Interval _,N~et 

DatumT>PL A ;g futM/"tt:t. ~£i,-"f<: 
Drilling Fluid Used A l i<.( (,J A IE F. 

I 
Drilling Method AIR I/.4/446"R 

Drilling G-nAvr:-. d I 1 n. . 1 
Contractor __ ____,~K:!....:..:.,_c; :S=:.__.;$,.,€i"-'(S-"'I/'-'C'-"'(E""'::----"cc::o:c..:.,___ ___ Driller ~k.,._ 1"\' tc.."" 'Helper "[),.'1L, I 
Prepared -r K I j} v OA-r:-0 r v Hammer Hammer 
By --... • "-l'-i"' "" 1'--"'- Weight NA Drop NA inches 

Sample/Core Depth 
(feet below land sur~ac:er eore 

RecOvery 
From To (feet) 

0 12 --;--/" 

12 /6 
i {:1>/lt:r-

~.,J 

lb I~ 

tor ~~ 

~) ~?> 

U> ~' 

~~ t;/. ~ 

5/.~ 5z 

$"2. 
.,.., 

S's f. I 

61 //"! 

1/''f rf /11. ~ 

(I?. f' /5z 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

~ 

• 
<-.JJ~ b, t' 

~-- 1-l ....... 
" 

Sample/Core Description 

Set: c:_,r,YoLoGr toe;. A:JI!- P.6s o. g ( J?Jc 

;/UGI{cs) - C0AY 1- Fla. MIITr:J<IAL _{f!u6!J~t:" 

{.tf-<eS-rot-J€" h,;l../" £.6-cl .. c-~d a--d bro ~ . , _I I 
. 

~dhl-.v.. k(U..J to ~6-f.(. ~ _{_J.Ji)_ _& c~ IJVL-(. 
q I w + (().......,-;> J<.,~ (£"4_ IS. 0 I t• 16. 6 

• 
I 

)IJI.F"IUE CASING. SET - iiaT'fOM. Ar /(,o , II<. 

LlflltST6t-Jc 'fA 4A/ ( 1-.)7) "" W'\. j r;~ 4\AJ:..u/. 
I I ' ' _I 

. Uf". G'SIO,N/5' ""'" ~ ( N 7) y..t'--(. d.,._... IAW\.J 
f I 

{..,1/VttOS-roNt::- a11 a-v IA.t.v..d Jr t/ 
I I I I 

So(} ;.AA.u ( ~ 7) -t 0M.€'Sror-Je I <::II ALe z dV'-1 
, II I 

dw..k. ,11 tlli ( f'J3) dry 
I 

L1 11A C<; TotJF" LA~d <l/1~ ( ~V7). drv 
• I , • 

e,.,,~,.. -;:::..H4LE r/t1ft.f.>'¥tALJ (N-!L _S_11{j._. 
' (I I ~ 

DM-esrttlv&- IA""'d <llll.c4 ( N 7) . d r•/ 

(.1 t-A- ~-<:> ro "" €' 
. ' I 

-~ _Lr..J ?2_. Jr_y_ ~J,.,,....... 
' () ' ' 

{..11"1 E'$ToN£ ~A. / tv_.A _j .J2.CC<t :S.~ S~ 
I I ' 

<;p~f~ (- 71. 73 I 78, ) a-d (1b"i 1 ) . . 
$;/J{IA cJ~f: nALLt {N~J -5a .ff. wo../<A he.v..,:r_" 

(/ I . . I 
z6>U- (n 

ctMc-srnNt: !A~ qA 8-u (N7_J - .. . ' 



'') 

)1.,.-GERAGHTY 
A.,-& MILLER, INC. 

,4/ Grurmd· Water Consu/tanrs 

b1~.U-?,4P SAMPLE/CORE LOG (Cont.d) 

Boring/Well ~ J\1- P-h"lk+- Page Z of L 

Prepared By ...:::r: ~ 1 ~t fAT~ l <.)( __ 

Sample/Core Depth 
{feet below land surface) Core 

Recovery 
From To (feet) 

/S z. l~l-~ 
f!.,c, 
~lA 

1r2.5 /l,o 

j{,o J6D.s 
. -

lf.o.5 ''s 
ICB C7o 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

c.l.•4p .1 
~ .... ...u ... 

~·i-x 

\ 
/ 

~-
( .. 

' [\ 
I' 

t7o !&¥ 

·Jar T()l"AL-

Sample/Core Description 

LtM.E~I{)I-J£" c;>of.t.~ StHA dtt.Nk ~ 
• I • I I 

Ll !vlt;~lo~t: 1..,. ,._J . "vv_ fJJ-.1 ( N 1l 

it.M.E"~-ro~G' , so(/- 'Ill~ ' / 

~ • • 
.. 
-·· 

Lt JIA.F<i.tn NtE" DA · .• fuu ..J 
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.AI!IJ"GERAGHTY 
Ali"& MILLER, INC. 

A!' Ground-Water Consultants SAMPLE/CORE LOG 
Boring/Well ~-~ Project/No. Sloss Industries I TF0320 .015 Page ___ of __ _ 

Site Drilling Drilling 
Location Birmingham, AL Started B/ t!S /97 Completed 8/ /::J /97 

II ,- Type of Sample/ 
Total Depth Drilled • 5 feet Hole Diameter_~<=> ___ inches Coring Device <Si>L'-"CJ?---J 
Length and Diameter 2. t ~ '2.. ., t-,..; 
of Coring Device ~'"' Sampling Interval 'C,t-.l.lt.QS. feet 

5'\Jj ..-~II 11-[l"l('ll' 
Land-Surface Elev. ~ -feet ~ Surveyed 0 Estimated Datum_--"-7_4,Z:.:.-.::!4_,c,"'-_F1.....:-r_n_-......:s::__'-__ 

Drilling Fluid Used _N_.,...t-J __ c _______________ Drilling Methou_d___:\k,::..-=:..:...Pr-'------.----

Drilling f\ , 1 A.. · I 
Contractor Graves Service Company, Inc. Driller t::::o-N Helpert"t"'-LCh-fuc.l( 

Prepared Hammer Hammer ~~ 
·By Joe Hughes Weight l4o Drop inches 

Sample/Core Depth 
(feet below land surface) Core 

llec0ery 
From To (feet) 

0 
1- ':) 'l_ 

L- 1: 0 .') 

"1- g Coin 

b lO \. ~ 

(t> \. .__ lt5 

G&M Form OJ 6·86 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches 

ttth~VI~ 
'lf>{~ 

. ""'"""' 
~sb-lt1/ 

lo ( \~ \~~~~ 

Sample/Core Description 

~E"" ~s.-

n..vcrw<., 1 

12v~l?l£ 
. 

f-u.>~o....>C:.T ~~.h ~tLkl.~ (tvt>81JI-\ Htr~ ~ 

C'--t'l'-'( 
~.-~.·o'(rz. 'T(< • 'S'"l•c.s·(c, 
~·~'1>,.\-- ~"f" fufJT~~NI ~ 7t=D 

/ 

~ T li-=1Z \-u f.th ..._'-I f1.C I ~I Wl> 0~ (Ct..} 
I 

~ ~ll.€N' VW(.~ A-c \~.'5'" 
I' 

(1_.~ -"A '-{ f!r't, _12. - l o ( Ct-) 

Soulhprinl 87-1718 



)i8fGERAGHTY 
AI"& MILLER, INC. 
~Ground· Water Consultants SAMPLE/CORE LOG 
Boring/Well '1w-?6 Project/No. Sloss Industries I TF0320.0I5 

( 
Page, ___ of <-

Site 
Location 8 i rmi ngham, AL 

Drilling 
Started 8/ 

Drilling 
\l /97 Completed __,8~!_!,12~~19!.f_7 __ 

Total Depth Drilled l':l ! ~v feet Hole Diameter ~inches Type of Sample/ 
Coring Device __ _.:_1-1-..:.~.:._ ____ _ 

Length and Diameter 
of Coring Device -=-;;--'""'T."'f'K"----------------- Sampling Interval ,.., "' feet 

~~-~~ J~ 
Land-Surface Elev. ~ feet ~ Surveyed 0 Estimated Datum '1"t!:. · ~ f( AM.$ tl 
Drilling Fluid Used V.:.C'MJur- 0-..Pt"~n-- Drilling MethOd Atf2-~ { UA_,.,.~ 
Drilling ~ 4b.l \ \ ,_ , 
Contractor Graves Service Company, Inc. Driller "' Helper 'IA.A'M-c ('II..T....., ....,..... 

Prepared 
·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (f!et) 

' 
0 l ( .<; 

(t.~ /.S/) 
I 

Lt;."i" t":t-

~ 
~ 

~ 

"' n- !<';~ 

1'\ 2D ~ 
2- "1.3 ~to 

Z? 2.-:r ~ 
~ 

1-q- '2.-'\ 

-z,d.o ;~ 

~.'X ;?> 

,., 
'tC 

--It ?1 

1} \q 

Time/Hydraulic 
Pressure or 
Blows per & 

inches 

-~:: 
-~ 
,._:; 

~ 

Hammer ti->.A Hamm~ 
Weight __;_....:....:.. __ Drop "\ inches 

Sample/Core lle$cr1ptlon 

~ \.l........w<.~ A-oi~LJI!. 

l• ....-t.e.S"l'-.v« ~ r....n,.../ (1\J:f) -~ ~ "H:l_Ac..~uaQ 

~ 
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'f :\ 
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L.,.,.c-..,r......,,... ~ e--..( c~1) . t;.J t:,.a. 1-t~t\.)11 "Th Sc£"-T t{.m.bJ{~ 
• 

L,,.,_.,.,. or ......t e-' Fr., t?' tCj w I ·rrz.J'k.t c~~.,. F-. ......,-r.:. v..-. ,., s. 

v IQL. '/. .t~rn.l) Lt~t:o+~C" 1-<<1:1 G-,..,-{ ( "4) w I "T4 '"' ~'l><tD 
I 

Lt ... £';. ... ~ ,..,0 c f'nL• ~ ;:-.. 
(\..-, 1')-<D 

""f~T.,.,...r 
1 lkZl) ~-( (o-J ~) I 't"-' ffL_ VC'IL.'-( ~ 

~1'"-r ~?>"< [fU.c.-cvu't> L. ._--,-.-...~< IV { S''"'"'-u.. 1-<U!:" of- ~1'lr 

(; • vl-Ct' .J.q ...._. 

lie, 'l-3 -~"iJ 

l..1 tltl,'f....-J(, ~ ~..((.-.~1) V1.."A-'I IJ (rA.I> .A~ e~tUrc..- fi~ \.-(l~w_> 
~ \ .,--( t) tA ~ 1\fw r.! CW-{ ;~ ,J.,n( 

f.l:')')_q .... h.15 

Soulhp!'int 87·1718 



).,GERAGHTY 
All"& MILLER, INC. 

jl/fJJ/Environmental Services 

Boring/Well I1W • !>~ 

Prepared By Joe Hughes 

Sample/Core Depth 
(leet below land surface) Core 

Recove~y 
From To (leet) 

34 Lit A•ll--

~~ 

-
'<\I ~'1-

I -

G&M Form 04 4-89 

Time/Hyllraullc 
Pressure or 
Blows per 6 

Inches 

SAMPLE/CORE LOG (Cont.d) 
Page 'L of < 

Sample/Core Description 

(..(~")"C.-...c::< ~ ~ ( ..... -:} \ ~~~~~ -1 
I I 

(~9- '2-~--~) ""'(b ...,_,c c..n...c... "'(" C 'C"o -..'-G) VC) N ":, 

lk~S-t:~~ ~,.. G-n--
I 

k") "'2-'l , n . -:t )" 

Tv 4-1...~..,--

-

Southpr1nl 89·0910 



.-4DI"GERAGHTY 
A.,..& MILLER, INC. 

~Environmental Service.< SAMPLE/CORE LOG 
t-1111-.3b 

Boring/Wei~ , Project/No. _--ri__,h__,d3~-=-zo"'-''-=•:...:_• _:..'"?,__ _________ Page 
1'\l'i':I-

Site c._-:_ 
Location J.S7':tA- ~tlkt•t-l~~ AWl 

I 

Total Depth Drilled . ll :S leet Hole Diameter 

Length and Diameter > ' '' I'_ . , 
of Coring Device __ P _ _j-l.l::..-L'L"'----rA-.-...,-,,.-;--;----- Sampling Interval -:-'-"?1-.L...:,_,_"f ___ leet 

,/ @ ~/Citro 
· · Land-Surface Elev. S 3o. 3 'Oeet J1 Surveyed 0 Estimated Datum,_...._m_,_,__,s"-L~~-----

~ %fr Drilling Fluid Used _______________ Drilling Method, _____ ---;-_ 

~~ r n J/~A 
Contractor --"~~.L.!l.J.t.t.rS-...L----------- Driller t'\o.J Helper ~ ~{ofl"tl 

~~p-a..,..red_--.cJ-t=-•_.tk""j.A:~"-''---------------~~~~er C ~O Hammer ., 
Drop __ ,_:J_inches 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

0 "1-- (.~ 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

L/tft/1 
Sample/Core Description 

c~v ~~~ ... '-' "RAs-r .. c ~"t:'<l~'l] ND 
I I I • 
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).,..GERAGHTY 
Ali"& MILLER, INC 

~)lllllltl' En vi ron men 1 a/ S e rl•i ce J 

() J:.-- ~-~b 
Boring/Well ..-r .J r,r$ect/No IE 037,W I'?> $LoSS £N b LIS rll.r €" s Page I of 
Site N l'l.(\"1 ~ Drilling Drilling ---
Location Bti<.M.\.V'-1-/AN\ AlA(!,i'\t-\A Started 6-Zo-H Completed ~-lJ-H J/S• 

'!I eng" c:> - IS. f Type of Sample/ 
I 1 feet Hole Diameter -P~~~es Coring Device __ _:rv--=--:o--=-t>J_t:=------

SAMPLE/CORE LOG 
I 

Total Depth Drilled 
Length and Diameter 
of Coring Device --------",..,).,_._,.o-'-'t-JF.t~_:::-T"77-=-:;,---- Sampling Interval __ v~CJ~t-><"'-"'-__ feet 

@ P}C../'1 (, 
· · Land-Surface Elev. S3 0. 3 Yfeet .r;{'surveyed 0 Estimated Datum fn;:) L_ 

) 

Drilling Fluid Used ___ ---<..;'-'-{('-"---------------Drilling Method All< /{A loAM£(( 
Drilling /"- n • ( 
Contractor y 1'-1\l}tS <l£f<.l/lc€ Co. Driller.JOH/'J t4rfcllw Helper :J.€ DW161/r 
Prepared Hammer Hammer 
By ______ S.=-'-· ____:_l:'"_t:_{(....c((--'P-=-A-'-T_,_,iR:_-l=-C--'t=--------- Weight _,_N'-'-A_c__ Drop NA inches 

Sample/Core Depth 
(lee! below land surface) Core 

From To 

0 IZ.S 

IZ-5 JL{. t; 

j'I.S "1?.• 

""·" S"o.s 

Sl·! 6()." 

~().b t$/. D 

6t //0 

//() Ito. r 

/lb /Jz 

rn. /'$1. 5 

/3].s- /37 

G!.M F()(m 03 fi.Bfi 

Recovery 
(teet) 

Time/Hydraulic 
Pressure or 
Blows per 6 

inches Sample/Core Description 

C.t:£' o. 13 LOG- F~l- f.-5_ j_ :["OE //tJt.-1{5$) 
/ 

CLAY , bfOIAN\. -fo vct(ow r• .. L. (:; ru v.NI. , c:ft "(/ 
I I 
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!.-IM.£'ST6fol~ . <:h .4/.....1 I ~J. 
• f 

vvu..dj ."'- hMJ. L 1 M-6" s-o t--J e I -n~ , J o a I~ 
I , 

/r.a,._ol. 
-

£/rf6-STDrJ~ h-i~ oAAu , 
v , I 

L. s:. SPf"l-
(,..n) t..~J -

·u~~""5TON6 .;t~ ...... <1- )"\~\.(. J. """'-
I I , 

h~.J. 

0tl4fi"5ro/'Jfi, ~.:4vM.. "Vlcot.-V ..v/ Cd.(e,;h_ ' ~~u·_ . V I I , 

~o ("/-. ( W6.-ftA Zo.v.. _,._ l . l a_p- ) 
'"' 

CJMt:-STONo #lA~ ~d-
~ ~ 
~ ~L 
E;.-<>~ L_ 

IS' 
~ 

V v v-t-' ~j 11\ l"l-lt'i l'i.~ 
~ 

Southnnnt 89·125 ~ 



~.,..GERAGHTY 
Alt& MILLER, INC. 

A/Ground-Water Consultants SAMPLE/CORE LOG 
Boring/Well ...,.,_, -1:.1- Project/No. _,S"-'1 o,_,.s~s_.I~n.,._.du~s-"'tr'-'i~es-?......L/-'T'..!.F-"'03~2~0-'-'.0'-'-1~5 ______ Page of,__ciL_.__ 

Site Drilling Drilling 
Location Birmingham, AL Started 8/ ~ /97 Completed 8/ 8 /97 

Total Depth Drilled ___:l_o __ feet Hole Diameter __ G __ inches 
Type of Sample/ 
Coring Device "S f' "-'-:r S. f'e.o-, 1 

Length and Diameter 1 n 
of Coring Device _ ___,'2."=-__:'z'-c.__L. _____________ Sampling Interval ~1~'-~u~ feet 

Land-Surface Elev. 7?'5 ·~feet ~Surveyed 0 Estimated Datum E! A~""'> \. 
~ II 

Drilling Fluid Used --'-----------------Drilling Method'-.:...J"'c.:.'.:..:A.:__ ____ _ 

Drilling 
Contractor Graves Service Company, Inc. Driller ~ t-1 Helper 4hs <.IL l t-+-~ 
Prepared 

·By Joe Hughes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

i) 'l... ( . .,. 

'2- ~ f.'\ 

4 c. 

(g ~ \ .... 

~ \= 1-1-'r" 

IP l '1.-- D.V!; 

G&M Form 03 &-86 

Time/Hydraulic 
Pressure or 
Blows per 6 

Inches 

4{s-{4(r 

d -.1?~ 
~s1 r)'& 

1 \•0 ~~ \1" 

~de),tft~ 

~ 
3 

Hammer L"- Hammer .., 
Weight "'"' Drop ~ c:::. inches 

Sample/Core Description 

~~ eN_.,.__._'-{ l tJ €- 0, '2.5 I Q.LA"-( 
.:7-'{ ~':db 

u ~T ~,.r..-, "-' 
t 

.::,::>T , ~ ;::. 'Pro-t ( t~.- ') 
I 

'""-«> , ,J . "? let.":. ~ I ~ (c_j) G..h{ As o~'L 

TI'I3{" A [II~~ 12..' <iA-( {16. ~I..~ ......... oo..t-{ c(l\1< ~~t ....... 'iL[[ 
~-~ L v....., .~ 

'l ~ 7 7 

c ((.,' 
I 

,(( (o 'it_ ".1[{ 
C,....i:>M 1\., ~ ~ e.l.A':l_ '-I e...-"~~. I?AA.>./1". ...,.Or.-G. £> l lO'i!WQ._ l I o ' 

~~~~ (..) \4~J, VI!' -- l' ~.~,J L-t.., ~ 
T t..-{a..[l.l\ \l/ to~(ol:z..' ' s:~ ,,_ .~ 

CLA'-( ~-h'> ""'"'-e. .,.\ t7'-~ ~~\"e ~· (-<-"J-·~~ 
( ~·. u 

G', l• l lf...c DJIN" ~ •\ ~ ( tt. ') () -'j 
I I 

Au~fh.. A~ lO 

kll- A---r . C> 

, 

Southprin! 87-1718 



..AIIII'GERAGHTY 
AJ!f& MILLER, INC. 
Af Ground- Water Consultants SAMPLE/CORE LOG 
Boring/Well H.ul- '> 1- ProjecVNo. Sloss Industries 1 TF0320.015 Page _ _,___of_....\ __ 

Site Drilling Drilling 
Location __,B,_,i-'-'rm"'-i'-"n"'-g,_,_,ha,met.•-<A,L ___________ Started B/ I /97 Completed B/ n /97 

Hole Diameter I 0 .. { 
Type of Sample/ 

inches Coring Device ___ tJ_A ______ _ Total Depth Drilled --1,;.<-0 _feet 
Length and Diameter 
of Coring Device ____ '"-'_A ______________ Sampling Interval __ -_____ feet 

Land-Surface Elev. 5?'5-~ feet ~ Surveyed D Estimated D'atum (,-'f A"""~ '--

Drilling Fluid Used __ lh..>...--e-mvo-='-<£---'L\=·.-o=--..... -"1\'""'ll...=------------Drilling Method A .JJ.. tlo(f>M..t/ 
- I Drilling 

Contractor Graves Service Company, Inc. Driller J ""'"-' Helpe~>J f lh TCM.J 

Prepared 
·By Joe Hu hes 

Sample/Core Depth 
(feet below land surface) Core 

Recovery 
From To (feet) 

0 10 

Jo.$ 1'·5 

\ \ ·"' '\'1.-X ~ 
11~ 

''--~ 
) 

~l~- }o::;.., ~ X 

,1 

I'> l g. "Z:r" 

tg.25 

I~ .'l~ 

'2. { 1 . ."~.~ 

'1-~ .s- X> 

Tuneill)drautic 
Pressure or 
Blows per 6 

lncbes 

n 
.... 

~ 
~ 

-

"" 
-~ 
-> -r ... 

' \ 

Hammer ·N...,.. Hammer 
Weight Drop Nt'\ inches 

Sample/Core Description 

~(;"~ S"'"le-M fh.l c.ra... ....,~ 

L\~"( ..1-r:: ~ .fn.,..j ( t!~ f~~t.szP . ' 
\.tn<5~ ~ bni-H'f,q ') I l..A.<t.,., 

I I 

L\~ M....:?o ~I ~.~ . ~'f. ,,<t..:.=> 
J ( I C) 

"'\ ~~ 1-l-, "' ~v~.-e-n ~ ·/ Cv-:t 'I\ ~v ....a. ,;;,. 
' I I 

\n.n... c Ao..c.\ 'L..;r'" f ... ~~ Vtt=•" _<, 

-~'LeE\.... \.A-; 'N'& <ir-~ "'('c \~ F\o$'-1 

Lc~-a; •;.-r......,. ( ~ ~'{If~) t-f.w2..t:l 'tl rc.. '{ 
I , . I) 

'fl'4k""<"U~ LL"1.4>~'T~ ( \M--,.... Grt.A...f (,...""" y 
~ f ( 

1.1 ~Te f'"•""-GO VIOl."''::. • t"t"'ILe-<;. ~t:> a o ( t~-l.D6 

( d"Le- C::. To-1\r ~ <;,.. F'r' r ~ .. ...Jo<.E-') "-.E .. ~ c "'-c.t .... E=" -n-1-MV 
' 

t8.'1..$'"" 

L' ""'-e<:.. ""rcw-. t" ·~ G-iut'{ ( ... ,) 
!<.~'"'"' IL ~ _/) , 

( c .......... .,,....,~; ~ C-vLA--t (f'J?). tMI'l..J) 

' . 
~fr Sf-b.,. 17.- 2S f"L') . 

p.... ) 

G&M Form 03 6-66 Soulhnnnl A7.171R 



VOLUME I 

APPENDIX A.S 

WELL CONSTRUCTION LOGS 

ARCADIS GERAGHTY&MILLER 



GROUNDWATER PIEZOMETER REPORT 

ClLent Sloss Industries Site Location Binnin ham, Alabama 
We: II Location Nc A<-c.e~'>S <2..o~tt> -r.. "Sf!<-' ~,.,A-• ..., 
Project No. TF0320.01S WeiVPiezomete1 No. 1-tw·"Z..I 

_;___:;!....__~ 

CoP' ·tor Graves Service Company Inc. 
Drit.. 6 Method(s) Hollow Stem Auger/ Air Rotary !:..==.!..:!.::._~-.,---II SWMU Area ----,,.--....:L::::D~---1 
Prepared By Joe Hughes 

Ground 

__ ]"ehlf:MITWJ:GiEslmevation 

(f.l 
:z: 
0 
E 
Ci 
:z: 
0 
(.) _, 
c;; 
(f.l _, 
<:(" 

Ll .... ,S't" .... ~ 
~1. 

L& 1"\q- o\11'"9 
,~.7> ~ ...... , ... 3•-~so-n.. 

Lo.~....-....;pw(CJJI'j 

1(.:~5 I I 
..... ~~,w.. 

~'-1S" 
Lt'1.~n.E1)~1 

tl 

,, 

;::..=..:~-~!.....!..:~----ll SWMU _z;_;~:...._ ___ --J 

Type of Protective Cover 

of Surface Casing 
of Surface Casing 

r- l" ~

1
-------....!...:.------Diameter of Borehole 

i 
rtw I-.ICl2-tf. ~"'""') 

....,.._........:.:..____:=-:::.:..::..:.=....:..£.:=~--Type of Grout Around Riser Pipe 

24 

~ Onrr-•-r:c- Pn~CTs (zfipCJIJ<(V I Dq>lh Top of""" 
Type of Seal 

Depth Bottom of Seal I z~ 
I .t.., 

... .,.___,~---------Depth Top of Screen 

J '~-" P-K Sc.ld 4D ..... ,._ __ :....:...;:__-"-"'-"!-.....:.:... _____ Screen Section Material 
n:: 
Ill 
:z·. 
Ill 
(!:1 

'?l•l\ I 

I ~ 
b.o .. • ~ 

Screen Size 
... ,.._....:Zz>::::::...!.c(1..,c=-....=$q..=0--'{'--'-'t '"---"'"'A-"''6.......,_) __ Type of Sand Pack Around Screen 

IL J --'! ...... l...~_..,.,.lf--4-'-'Z."'-'-'F.'-="-=-----------Depth Bottom of Borehole/Sandpack 

Depth Bottom of Screen 

.JIJ'GERAGHTY 
Ar&MILlER, INC. 

)/1/JJf Environmenlal Services 

g:lproj\tf.l2011bllobswell2.xl5 



GROUNDWATER PIEZOMETER REPORT 

\t 
c:. .. Jactor 4MvE":::> 

Mvl-l-"'L

BoringNo.~ 
Ju ,4(1 ~ 

Drilling Method~s) Jl~, ll-:--4uri_.:..:Fhof..:..:..:::.J._ _____ _ 

Prepared By _,J-'-.i/v-'-&:_>tb..oc..:; _________ _ 

Survey 
Datum C..}8, et+t-c...._-s-J 
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Drilling Method(s) Hollow Stem Auger/Air Rotary SWMU Area ---=L:::D:...._ __ -1 

Prepared By Joe Hughes SWMU ......:;~-'---------( 

Survey 
Datum'\o'-' '?'l\ ·'51.. ~p......,v Type of Protective Cover 

Ground 

~ II 
f----"",------~10 of Surface Casing 

S'rEli1- Type of Surface Casing 

lo • 

f,...,_ (t-t.a-"On-
1 

'-i"'•<n-- ftiiiC:r I ~ 

l":l- t.cr-<.E"~r ....... AA-<.c 
~----'_"~ _____ Depth Bottom of Surface Casing 

2.1 

C/) 
:;:: 
0 
i== 
ci 
:2= 
0 
(.) 
_J 

()'2.-'j 
C/) 

Ll ~~"'.~&' ~.., '-"'n.o 
fn...tcr~-1 ...,!~I I 
"*w<~c.·~ 

Lt. 'l r s-r.....- 1'1--.l> I 
<;.FT" -~~ ~?.~.z..r 

G:. •• 
-for-------------Diameter of Borehole 

7-fp..- r-JI ~"" ~ -~~---..:..:..-=--=--"'!..--=---...:o..Type of Grout Around Riser Pipe 

I 32.. 

-1 e~ITo< ~ Of.B.c Type of Seal 
1. 1Depth Top of Seal 

I 3 <1 Depth Bottom of Seal 

J '?~-~ 
-~..----=----------Depth Top of Screen 

... "Pu<- Sc.~ en ~ 
., .. 

Screen Section Material 

I -~~--
12

-·-""-"---"--'-''::.:•=><----'-::.:.:.=-- Screen Size _ z., (l><> S <1-o-o 1 -5 ..-ro 
Type of Sand Pack Around Screen 

~.~....,.~""{ ......... . ~ I 1 
1.111.11"~~, 

1 

""E'O~r ...... ---~-'-·-"'S'_' _______ Depth Bottom of Screen 

u rt-ci'ST,..v ~~ L _._..,..,.f---'4-''.1-_________ Depth Bottom ofBorehole/Sandpack 

REMARKS: 

~ ~ ~t)f <;"...,.. (0 Gf,... m.-- 1 S"' "To 4 7- ,,._'('~vrh.. 

).,GERAGHTY 
Ar'& MILLER INC. 
Af Environmental Services 

g:\proj'tf.l20\tbllobswell2.xl5 



GROUNDWATER PIEZOMETER REPORT 

lling Method(s) AlB llAAM~ 
IPreparc:dBy ~. K.li{IC.fATf,t..rt 

Survey 

Datu·m S~'J, !/ 3 f-1- """::!'/ 
@ >/rol1 C.. 

~1L1Y Sl(..al> J 

bl"'k. .fo lu-ot.M, 
( .(lue c:l ... f.i) 

) 
liME' tf'Dt£' 

J 

S IL rY S4~oJ'b1 Ll01ol: 
v~•••fc •J•I' 

' /L..S, J 4(-'f ,,,.$' 

Type of Protective Cover 

by6 .. 
+, .. ._ ____ !!_ ______ Diameter of Borehole 

t-tw- 32.. 

(/) 
z 
0 

~ Lel--n:h Pov 1::\.,.J_ GJ I 'Tyf'- :I -Jf. Type of Grout Around Riser Pipe 

E 
0 
z 
0 
0 
_J 

0 
(/) 
_J 

~ 
w 
m 

" 1 1 '3 z. 1 !Depth Top of Seal .... i--~poq~~·~~·~~~Pe~l~~+~sL_ ____ ~ Type of Seal 

3'1•1 Depth Bottom of Seal 

.... ~~------~3~7~.0~--------..., Depth Top of Screen 

~ 'S~Il 'fo p~e o.oto 11 SUr" 
( # 

10
) Type of Screen Section 

I .u~ Sil,t. ... 
~ Type of Sand Pack Around Screen 

(!) 

L "~:,-:::£· ~;.. ..... J I 1~---=------/ -, _ 'f7,o Depth Bottom of Screen 

"('7 • .r L ..,. '11. 5 Depth Bottom of BoreholeJSandpack 

REMARKS: 

) 

)W'GERAGHTY 
Ar-& MILLER, INC. 
~ Environmenlal Services 

g:\proj\1020\lbl\obswell2.xl5 
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GROUNDWATER PIEZOMETER REPORT 

Prcuect No._~c..::..:::.=='----------------:--------il Well!Pitl'a'lmet0r No. lu...l-33 
Contr->t:tor Graves Service Company Inc. Driller(s) ....:J~~!!:~::.-------ll 
Dnil Method(s) Hollow Stem Auger/Air Rotary Helper(s) SWMU Area ---=LD:::..._ __ ----1 
P«:pared By Joe Hughes Date(s) Installed 818/97 .,-.,. ~ « '1'1- SWMU 

Survey 
Datum 

[0 

I"' 

Ground 

.,.. 
n--v<T 11~-.r 

~~"no ItT 4 rr 

~I 'Piiw•..._UG"",..., 
u.7 .. ~~ ~"') 
,... ~t'eMI.Et I 

(tL-) 

u ~ ... '(........ l.fi\>1-P I I 
~ uNCb1 ~"t', 
B1D . 

(/J {.-1 ~ sr .... cr ~ I 
£ H.<rb~s-~ 

...1 

£~ 
...1 

C2 
w z w 
Cl 

,~s-r.....-r H1IIW I 
L• ru:s~..-,llfneo, ~ 

~....... s PI<\ c-t ... 0 

,...,__,,.&)Cot-~--) I 
s.. M- ... p .. '"(" -r.u.c...:c.> I 
~ ~-/.e-f'.o.<.£P 
\) ..... ., 

.) L I >-i.G"1,'C---"; c;;~ I 
C..pt" 

1)'pe of Protective Cover 

~-1-_,_._s-_______ Depth Bottom of Surface Casing 

1. •• 11 .. ~:.. s~• "'o ..... r-----------'I)'pe of Riser Pipe 

~(I 
~-----------Diameter of Borehole 

n...~ (tt~ ::jiDepthTopofSeal 

1 g,q..T-c-n- .... ~ -~ c·- ~--.~~~~~~~~~~~TypeofSeal 

·z.:~ 
Depth Bottom of Seal 

J '2'7 
""''1~-----------Depth Top of Screen 

I .... J.__-;_, _________ Depth Bottom of Screen 

L l..~...,......,3,_,5::.:.s-:...__ ________ Depth Bottom of Borehole/Sandpack 

:EMARK.S: 

)_,-GERAGHTY 
Ar'&MILlER, INC. 

JafEnvironmental Services 

g:\proj\tl320\tbl\obswell2.xl5 



GROUNDWATER PIEZOMETER REPORT 

Survey 
Datuin 5''/5, <j 'ld f./- lk \'Y\O / 

@?/(./~(, 

REMARKS: 

Type of Protective Cover 

)..,-GERAGHTY 
A~& MILLER, INC. 

M Environmental Services 

g:\pro j\tf320\tbl\obswcll2.x 15 



GROUNDWATER PIEZOMETER REPORT 

Project 

Co• ··actor --'=="'W.:::..:"-"-'::....:.,___:::=;==.._::____:,=.:. __ _ Driller(s) _.:::~~~~~~--~~ 
Helper(s) ---"-=->'-'------;! 

-----="'-'-~=::u::'-'-'==~----'Date(s) Installed _..::.....::..:..::..:=--="----''-'--;I 

D. 

u, 
z 
0 
E 
0 z 
0 
0 
...J 

0 
(/) 

...J 

~ 
w 
z 
w 
<D 

CLAY, 

-·1.·" --
I. . ~ . ) "C'-""1. I I 

0 ~ I f · .. t 't.J"'~ .... .\ I 

I 
-l\ ... 0 -1 
S t-\ALE' 1 \•H 1 da...-.p 
,..__tl'l.S ---

6 ,, 

Type of Protective Cover 

of Surface Casing 
of Surface Casing 

·-4-----=-''=-=·c.::o _____ Depth Bottom of Surface Casing 

SCI{ 'tO 
l-ollit---=--"----'~=------ Type of Riser Pipe 

5 3.-lt" ~~_.,._ __ .::....__;_ _______ Diameter of Borehole 

1 ,: Cl ..-..\: \o. ..)\ T 1 f-"- -r_ 

\CI I G.<> ~ !Depth Top of Seal 
~ a~ "'\..."ik Type of Seal 

Type of Grout Around Riser Pipe 

l 1 <;, <{ ? Depth Bottom of Seal 

v.._ ~ ·1 -4oot------'/c.::b:c..S _______ Depth Top of Screen 

~ I Sa/ 'fo Nc (o.o•o" ;)L<>r) 
-1ool-----"".=..:.!.__:_:::._:....:.....:'---+---'-''----''-=--'-..l- Type of Screen Section 

!Sl.- liZ.s -~•-<-' 1t•{ 

---1 } Zo;3o 'Si 1; .. .._ 
--- I 1.6.0 - ~ 
~,...-.. "'1.: ... \c.:~ ... ~·-r I 1 
---- ''1 °'' L _111111

J= ..... · :======':=78:===========-- Depth Bottom of Screen 
t.•~o,...£, "'t-"'1 1 I B I Depth Bottom of Borehole/Sandpack 

Type of Sand Pack Around Screen 

REMARKS: f<,.,J:. 11(./(}}1 / .,t.,;.u f,... S ~...J Ill Jc !-/It ""'/ .fJ.-tovJ l.. lt...._ 
y;so..,r SIDurt... o..+ b~>flt>;v-. s.....J P"ll....J ./t....... VISC•-'' )IJ"GERAGHTY 

Ar'&MILLER, INC. ~l~ujk vr /1,..... b•...-. t.-~1-c. <>-1 ;f. ~t/lcJ ouf.. TJ...... 6<-/6,.;-/-<-

b~J~J .,._.f f!,..,._ t"r .. f fk :s''""'J"- o.A ""':18 R- b•s. tVl) 

0 \ )_ w I (1 ,Jr -) (, 0 -f + b k, 0 "' T\j "l ;). ":) I q '\ S" _'C./ 
D--fA .::J~.u.. ,._, ~<..~..) I 

M Environmenla/ Servias 

g:lproj\113 20\lbl\obswcll2.x 15 

) 
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GROUNDWATER PIEZOMETER REPORT 

un•"r'" Method(s) Hollow Stem Auger/ Air Rotary 
IPrc::part:xl By Joe Hughes 

REMARKS: 

Type of Protective Cover 

(, I( 

of Surface Casing 
of Surface Casing 

,....,.f--_l_"l-_______ Depth Bottom of Surface Casing 

I 2 .. """"'" ~~-.\- ""-0 ....,.It-_.:...:.;::........:=---..:...._....:_ _____ Type of Riser Pipe 

c." 
-t, .. ..------------Diameter of Borehole 

1
-r/t>r X-1l ( ~ ~--J 

....,.1-----'=---=-=-=---___:___:__:_::....__ Type of Grout Around Riser Pipe 

rs-
( 

, 1 Depth Top of Seal 
J,3o.J-r'""''"'C?~.S. 112- ~Type of Seal 

I";)·~ Depth Bottom of Seal 

)If GERAGHTY 
Ar'& MILLER, INC. 

AJf Environmenlal Services 

g:lproj\lf3201!bl\obsweU2.xlS 



GROUNDWATER PIEZOMETER REPORT 

actor C::f R4 II E:'> $€"~]/!c€" <o. 
Boring No.--~-------; 

rtw-:'>lo 
dY .~,,(<(<-Dtullng Method(s) Au'l, 1-l A 1-'\M'"If. 

Prepared By ...:r; K-!B.I?fA-t'"~lC.~ 

1 ......... m,SJ,.?.ij3 h <r-m·d 
r1' ?-/d~b 

U.A'I J ytf/,....sl 
L,....,..., w<f 

,.,.f'-
-t44l< 

UMST"I-1€/ 

(j) fUY;h-..J 
Iii 
0 

(/) 

B 

(/) 
z 
0 
i= 
0 
z 
0 
() 
....1 

0 
(/) 

....1 
<( 
a: 
w z 
w - 1]-z • .e 

_, 
(!J~ t.') . .-/ t:: ... J.,:J~ 

~ 7l.. f 

LtrP';-ro,..F, y_, 
1~7 •• 

REMARKS: 

Type of Protective Cover 

6~ 
, 

"51£G( ID of Surface Casing 
of Surface Casing 

Diameter of Borehole 

Depth Bottom of Surface Casing 

Type of Riser Pipe 

6VB" 
Diameter of Borehole 

ht<n..wb 7"/I'E I Type of Grout Around Riser Pipe 

17.Z.·I Depth Top of Seal 

l;t'f.' Bottom of Seal 

I I ;;c.'S '1 Depth Top of Screen 

I I $CI/ l(6 (JYG o.OJO II sur . 
~ (. d 10) Type of Screen SectiOn 

I } Z.e>fso 5l/,c"._ S'~ -..j..---=:........ac:.=..::::---=c:='---- Type of Sand Pack Around Screen 

I J · IS~. 5 Depth Bottom of Screen L -l~-... ---.!../.=5..:e7.:.::_. ~0----- Depth Bottom of BoreholeJSandpack 

)~GERAGHTY 
A~&MILLER, INC. 

.Jet Environmental Services 

g:\projllf120\tbllobswcll2.xl5 
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GROUNDWATER PIEZOMETER REPORT 

21ient Sloss Industries Site Location Birmin ham, Alabama 
Well Location """1" t-It'." E:>-'o ""<' ~........, 

Project No. TF0320.01S WeiVPiemmetcr No. t-t..o. ~=1 

Contractor Graves Service Company Inc. Driller(s) 1..!,.... ,.,_,-c~ 
Helper(s) ~ ""-'to.., ..... ~r 

Date(s) Installed 6/B/97 16 8 /ldH· 
Drilling Method(s) Hollow Stem Auger/Air Rotary SWMUArea LD ---=.::...._ __ -l 
Prepared By Joe Hughes 

Survey q 
Datum 'foe- ,. ? + · 4 

Q)' 

~ 
C/) 

.9 
0 
~ 
C/) 
z 
0 
i= 
0 
z 
0 
() 
....1 

0 
C/) 

....1 

~ 
w z 
w 
C) 

REMARKS: 

Ground 

SWMU ~3~&~--------l 

Type of Protective Cover 

~----'...:.S_1 ____ Depth Bottom of Surface Casing 

(, .. 
+r•-----------Diameter of Borehole 

~ ~~~ x-tt c~~) -4-

1

-__:_:=--=---"-----=-...::.::.....L. __ Type of Grout Around Riser Pipe 

Depth Top of Seal 
P.,o.;r.~ • .,. ~ ?fl.L.CC ~ ( 

-.--=~~~~~~~~~TypeofSeal 

Depth Bottom of Seal 

2-o 
~--='-----------Depth Top of Screen 

Depth Bottom of Screen 

)_..GERAGHTY 
Ar'&MILI.ER, INC. 

)/fjf Environmental Services 

g:lprojltf.l20\lbl\obswell2.xl$ 



VOLUME I 

APPENDIX A.6 

WELL DEVELOPMENT LOGS 

ARCADIS GERAGHTY&MILLER 



I 
I 
I 

)8i'GERAGHTY 
A.,-& MILLER, INC. 

.JfiiJf E,rvironmcntal Strvicu 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320 .015 
Location: Birmingham, Alabama 

Well: H..tJ • 2..( 

Site ID SJwMu - z.:, 
Client: Sloss Industries Prepared by:_lc·.Jl'*',..1"'-Eo-"',.Jt.::....:.<:. ________ _ 

Method/Equipment: 

Static DTW { 4. ~ 1 To 1 (. '68 Pumping DTW ____ _ (It below MP) 

Pumping Rate ____________ gpm Pumping Duration:-------------

Specific Capacity _______________ gprn/ft 

Water Removed During Development 

Date Time pH 

~sl~r <f<fo -:t.S"h 
lo 'oo -;1.'{ \ 

(l•O 8. ()~ 
t(tf" ~-Oz~ 

USl> 1s;' 

Date Time pH 

Remarks: 

Water Quality and Observations 

sc 
l.o$' 

I .o"'-

( ·0 '}.: 

I ,o"':::> 

/.o ( 

sc 

Temperature VisuaV 
oc Turbidity 

2o WU71 t)?l-O 

1..~ :r~Pz ? 'Z.-. 

1.'-l w~ 2 z...x:> 
2L{ -r OtUI, '7 -z.t::> 

?-<\ •t.s.~-

Sample 

Temperature 
oc 

VisuaV 
Turbidity 

DO 
\ .... ,/ L.. 

5.'t-
1S-
+. "Lo-

'3.7.. 

DO 

Gallons 
Pumped 

"2.0 

'3o 
g,s= 

?,)..5" 
fa . .:. 

Gallons 
Pumped 

g :\proj\11320\tbl\welldev .xiS 
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)iVGERAGHTY 
A~& MILLER, INC. 

,I/IJJ,I Environmental Suvico 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: 
Location: Birmingham, Alabama Site ID 
Client: __ ..:..Sl.:..::o_ss---'-'-ln'-'-d-"us-"-'t:.:...:ri..:..es=-------- Prepared by:::::· :::::::::::::s~:::. =:t~,;::~~~~f~-4='1'~1.~1 c::~p(,~==== 

Method/Equipment: 
I 1/lllu~ -: {.,, ~o.llM-1 

'5 V6l~oMA.~ ~- 3!> j ... l/6/\-; 
___ 9_,_~_c_'_l_1 ____ Pumping DTW __ .... _lt_c>___ (It below MP) ~ + llS 

_ _,_J_Y.,..:...._t_o __ l '_'L._gpm Pumping Duration: _. i ~ .. ,.~ ~4 1• 

Static DTW 

Pumping Rate 

Specific Capacity N A gpmlft 

Water Removed During Development 1.-I~ gallons 

{ ${;11C.T.!ib- //I~ J 
8/-"'/'fr 

Time pH 

/21:>0 6. '7' 
U()o 

Date Time pH SC 

Remarks: 

Water Quality and Observations 

Temperature 
oc 

Sample 

VisuaV 
Turbidity 

to 
5o 
-~o 

/0 
to 
5 

5 
ID 
s 

Temperature VisuaV 
°C Turbidity 

DO 

2.'('{ 
Z..Ll< 
~. oo 
2·1.6 

• Lf b 

1..7'1 
2·41 
3 I I '( 

).•t 

DO 

Gallons 
Pumped 

~s 

<!>S 
Jlo 
I (J 

/b5 
t'tS 

-_'l._Z¢ 

.2Cf~ 

Z1~ 

Gallons 
Pumped 

)---------------::,.,-----------------
I Z/. oo 
1'1· J 7_ 

z_r;.8J 

z~.~ . /(, 

'' (J B ~<1'e o 

6.6 
5 

330 

g:\proj\11320\tbl\welldev.xiS 
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)&\(GERAGHTY 
Alt& MILLER, INC. 

)8J/ EnvironmcnJal Suvices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 
Location: Birmingham, Alabama 

Well: ~~ -2."2::> @t~t'i.(~;r-
Site ID ---::--:-:--:-:~:-:::-c----,---

Prepared by: · .<f. l<.l~q'A-rttt c..K: Client: Sloss Industries 

· 1 forA L 1l t'"PT"H - B 1 s I 
Method/Equipment: \... · 1 

( Vol~~ - 7 ·'I <tJ"I(CI)\.' 
") 1/ o!v M.-'-S - 37 . 'll...,l(o>'l~ 

Static DlW --~3~5..:.•.:..1 ,J._ ____ Pumping DlW --~NuA:::l_ __ 

Pumping Rate ___ ..t::tJ~A.!__ __ gpm Pumping Duration: 

Specific Capacity _____ -C!_,_,A _____ gpmltt 

Water Removed During Development ___ ___:'}_~ ____ gallons 

Sample 

Temperature Visual/ 
Date Time pH sc °C Turbidity DO 

Remarks: 

(It below MP) 

5f€G CAf. 

{ ~·..,. '/(J.l 

' {() ~1'\. 

Gallons 
Pumped 

\ 
\ 

t((,. b 

./b 
27"1~ 

q G.£,. o 

7.'( 
( -5J.O 

g:lproJ\tf320\lbl\welldev.xl5 
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,4&1f'GERAGHTY. 
Ap<& MILLER, INC. 

.JGf Ettvironmenlal Suviets 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: 
Site ID Location: Birmingham, Alabama 

Client: Sloss Industries Prepared by:===:..:;-~;:::. ::IGL:t.:K::t:::a:=;T::/l:l::;9<;;::::::::::=::::::::::::= 

I VotuM.<.- ~.1 ~ .. n-t\.~ 
Method/Equipment: 'S" v.l,oo\M.i~ - '1~.~- t' \let\~ • 

Static DTW 

Pumping Rate 

___ .:...1 '5=--'. S,_1_,__ __ _.:._· Pumping DTW 

'Jz.. --=--------gpm 

f'~.r""flcl Jry rc.pu..kJ~ (It below MP) 

Pumping Duration: NA 

Specific Capacity _______ ....<...;;."'"'A,___ ___ gprnltt 

Water Removed During Development ___ __,5::......:S"'--___ gallons 

Water Qualitv and Observations 

Temperature Visual/ 
sc oc Turbidity DO 

3Z~ 2z > IIJ•o (.o 3 

Z'io l.L .. ,,oo 3 ,l5 
. 7 I 3Z.o ~"Z >(oo 3. 77 

{t.fJ 'S 6.0'2. 370 Zrt >JtJo 6.U. 
I()"' D $.88 31o J't ?o 2. ~() 
/(6& 5. g., '?,to 2'1 S:r. 3, .C. I 

" 

Sample 

Temperature Visual/ 
Date Time pH sc °C Turbidity DO 

Remarks: 

Sf'G"c:. CA~ 

I M ,,;. - :z. (., 
{o """'-,. r:o ;; o. z_. 

Gallons 
Pumped 

'" 

Gallons 
Pumped 

)---------------------

1'5 .~' 

76. (o 
1 s.n 
~ 
60·1 I 

g:\proj\tf320\lbl\welldev .xiS 
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)lb:fGERAGHTY 
A..-& MILLER, INC. 

.4/ Environmental Savices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. 
Location: 

1-\.,l.V , 2.s <:::, l 
Sloss Industries TF0320.013 Well: ,{2 1-6 '3 j\1- ,.,_\\<i.1J-. 
Birmingham, Alabama Site ID 

Client: __ SI=.::.os=-s'-1"-'n-'-du-'-'s'-'-tr'-'-'ie:...:s'-------- Prepared by: ___ _..]";.._,_ . .J.:I<:....• ~=lt.&.f_,_,A'-'TR...:.....:..\C..:::..::~=--

Method/Equipment: 
1 Vd("~" i· ~ ~~(~ 

· .&j V6(uw~ :: 2Lo 'r'(lo-M ~ 
(ft below MP) 1-r 

~,... 
Static DTW ___ z_z_._'-~_5 ____ Pumping DTW _ __LSf..=.t.~klr,=w=--

Pumping Rate ~ h l/ .. f gpm 

rAft. is fludv .. k~ 
Pumping Duration:---"""---;:::::::::::::::==--~-

Specific Capacity ____ _,.....,.. ______ gpm/lt 

· Water Removed During Development ____ Cf-=-=.O ____ gallons 

[ ~-(A;;e-b - oqq~ 7 
Water Quality and Observations 

e~t·ns 
Temperature Visual/ 

Date Time pH sc oc Turbidity DO 

B·lf:?r 101 'S 6 . .,2 110 2.'1 5"0 I. ~5 

8-('1·15 1o't'S {,Of 12.0 lY 5o L(, D 7 

···"lR~t+'4S' //1'5 6.''-6 7 3o 2'{ ro 3.if.g 
r,.,.~~ /Ill> c,. 'fc 39 24- 3o 2. C,.J 

8·/'(. '1 > I z 2..,. ' • <t "2. 7't'o 2'1 1~ Z·1~ 

Sample 

Temperature Visual/ 
Date Time pH SC °C Turbidity DO 

Remarks: 

. 
~~""' -

Gallons 
Pumped 

'LO 

18 
'S~ 

S/f76 
qo 

--------

Gallons 
Pumped 

\---------------------------------
, 

VI~ 
t.cV't;L 

J.{(.L 

'(J{."J 

'{ z. l 
"i z.( 
'( ~. ( 

1'8·8 0 

zz- '( f 
{ VbfuM.(_- '(.l g:lproj\11320\tbl\welldev.xiS 
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)tf'GERAGHTY 
All'& MlLLER, lNC. 

.J!II/ Environmental Savices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 
Location: Birmingham, Alabama Site ID 
Client: Sloss Industries Prepared by:------:;r::::-.-/::-:;~c::/I<K.,-;:;r-.;(;-;;4~r=-~?T:-/ c-=-~=~,... 

Method/Equipment: "lol-4'- b~- 7<>./ {/- b (<:>c... 

Static DTW ___ 2_1_. _1..(...;;.5 ____ Pumping DTW 

Pumping Rate 

Specific Capacity 

1/ l. 1-a '/y _______ gpm 

rvA 

. . I v~luiM. - 1. ~ ~ ... .ll GVv;. 

5 Volo~- 3.~ (jll~Ms, + 1'7 y-A· 
Nl\ '-. (It below MP) 

~0 
Pumping Duration: __ r v--\---=-~::=::::::JE:::::=~~:-..-;r 

gprn/ft 

Water Removed During Development 5o gallons 
I ~.~ - s~. t 

(£i_~:~?J- ~ Sw J Water Quality and Observations 

8-1~-.1:5 . 

Time .pH sc 
oa-.rs I LSI £(3,0 

{~t>D I.' ( USt> 

Q1.~0 l"·f' l/10 
[BIP Jo:s~ &b.o 
{g3o {o_. jo 600 
l~'kiJ ro. & B ,00 

Date Time pH SC 

Remarks: 

Temperature Visual/ 
oc Turbidity 

1..-5' ;ti(IJ/)<J 

zs (00 

2$ too 
L5 8o 
2-5 fSo 
l.S 85 

Sample 

Temperature Visual/ 
oc Turbidity 

7.81 
r 

DO 

~ .. gg 
z. 8 8 
~-~1 

,i. o:t 
t.f.t"} 

DO 

)fJ) 
fH1H1i n-

LoM.:.. ~ ' (. I 

Gallons 
Pumped 

1~. 

Z..l 

~3 f" 
d~~:tt= 

38 

~~~ 11; 
56 fv.Jcy 

---

Gallons 
Pumped 

tuAr£'e 
L01FL ,.._ 

-lo 
tt.58 

/ 

. (~. ) 
2'/. b •. 

-~ 

!.uMS't. 
LCV!:L 
At=rc-~ 
12~/.l 

) 

g:\proj\tf320\lbl\welldev.xl5 



)ltGERAGHTY. 
A}(& MILLER, INC. 

..4/ Environmental S~rviceJ 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Slosslndustries TF0320.013 Well: f'tt 'IW-t.b @ •"l.(t-,{C\."). 
Location: Elirmingham, Alabama Site ID_...~_r_Ml:-:-..~~------

__ ST=o.::css=-l::.:n:.::.du:::s:..:tr:.:cie=s'------- Prepared by:_._J~ • ..!..{Ay:.!...!k~M!.:..=.-=--------Client: 

r ollJ'MA.. - 8. 1. ,_ 

Method/Equipment: 
.;- V•l .. ~, L(o 1~ 

Static DTW f,,..:O:_·....:IP~S"<-______ Pumping DTW NA (ft below MP) 

Pumping Rate 
I /1. ro t;.'f -{ ~ <; ft.,_,f __ , __ _,__...~;f-1:::__ gpm Pumping Duration: flvtYfJ<d J7 t1l(Jcd~ 

Specific Capacity 

Water Removed During Development 

[~~c-&b- /0~ ] 
r; .. !r'<t5 

NA gpm/ft 

_____ !_Ill:___ __ gallons 

Water Quality and Observations 

Temperature VisuaV 

IY ISa!(cd d.ttt ~/bJ~ 

1)f?fH .-ro vs..uee 
/+.frEfl: I!.Ccl(/<1 f.. (. 

14o 
Date Time sc oc Turbidity 

Date Time pH SC 

;-t-z.. (){) 
"io. t'> 

5" .3 > 

0 

.Z) 1000 

u ?(lJ~ 

t.i ;>JDoo 

-zs- '?lOcO 

7£ )teo<:> 
7S > lloo 

Sample 

Temperature VisuaV 
°C Turbidity 

--?'" 

?·6-~ 

4· ~ 
'{.o7.. 

DO 
Gallons 
Pumped 

tJ. U 1
11 

of~..,...,_ • g:\proj\!1320\tbl\welldev .xiS 
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)fllr'GERAGHTY 
A~& MILLER, lNC. 

N Ero•ironmenlal s~rvice.s 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: 
Location: 

kw-1..':\-
~ j \.\. I 2-(t"j['i -:r-

Client: 
Birmingham, Alabama Site ID 

---=Slc:..:o:.:s:..:s:...:l.:.:n.::.du:::s:.:l.:.:ri.::es=--------Prepared by:-. ---..::r-=--:-~-:-,-:ff--:-IC:;rf;-;,4-:-r,=;t.-1 {:-:}(.-----

Method/Equipment: 

1 v.t ....... - 3.'f 
5 V41l•......_c_~-11·S 

Static DlW __ __,_ll-'-.'-1-~----- Pumping DlW ,., 18 ( S« ~,t ... •) (It below MP) 

Pumping Rate __ ___:_/ ____ gpm Pumping Duration: ~----/_..:.J..w=.=../ ___ _ 
Specific Capacity -------L"-!..l _____ gpm/ft 

Water Removed During Development _____ -5_'5 ____ gallons 

~•b: IIISl Water Quality and Observations 

Temperature VisuaV 
Time pH sc oc Turbidity DO 

flU 6. "~-- 770 ll </0 NI\1$ o.n. 
1135 .6.,6 8lfo l,f < I D o.Sif 

$416<:- C4f,.CJ.-r-i ._ 

t w...~ 16.'-{o 

(0 
. 

W\'"' -

Gallons 
Pumped 

{0 

zs 

l~.z.o 

I..IATclt 
. l~£t._ 

/8 ,Z.I 

1~./l.. 

II~'> 6.~ 3 00 Zt -< /6 o. 12 .. 3J-.~~--~~~-=~~~~~-~~----~~--~~~----~~----~tB.tt 
.I( (I H '·''- eso 

ar.,;.., { /lfD 6 ·'5" s~o 

Date Time pH sc 

2.-1 
2.1 

Sample 

Temperature 
oc 

<10 

<10 

VisuaV 
Turbidity 

0. ~ro-
0.'.), 

DO 

Remarks: N" w,.'f§.fl.. At>'l>6D 'D_uR.U.J<:.. i!J(lu.Ll f'l (i...... 

) 
vau~ 3'f.'(" Zf.6 3.5 

J7.H • (6 ~ 
cA<--=-. __.. .---- ~ (1.5 

ll/t'J ~1 ~ ]./. b 5 tl,<((, 
Lt t 0 ~·~ -·"' 

1.(3 

55 

Gallons 
Pumped 

g :\proJ\tf320\tbl\welldev .xiS 
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)81'GERAGHTY 
A~& MILLER, INC. 

,4/' £11 vironm~nlal SuviuJ 

WELL DEVELOPMENT SUMMARY 

Project Name/No. 
Location: 

Sloss Industries TF0320.013 Well: -f:-'?5- M.v.l- 2.5 

Client: 
Birmingham, Alabama Site ID 

__ _:Sl:..:.o::..:s:..:s:...l:..:.nc.:.dc.;cu.=.s.:.:.tr.:..:ie:..:s'------- Prepared by:-J'.-,k.-r-tdl-:rlf:-;, ________ _ 

Method/Equipment: 

Static DTW 

Pumping Rate 

Specific Capacity 

..,. I 'tz.. ------~=-----gpm 

-------'-'=-L"-------gprn/ft 

Water Removed During Development 
5s-

__________ gallons 

Date Time pH 

-:}he,{15 (,.14 

I r· ~- q4f 
. a, (p 

Date Time pH 

Remarks: 

Water Quality and Observations 

sc 
G-to 

t. ?o 

C,'?Jo 

lito 

sc 

Temperature 
oc 
-z...s-
-z.s-

"Z-"$" 

'-'L 

Sample 

Temperature 
oc 

Visual/ 
Turbidity 
3-uk 

7.. .o cf 

{. 4/ 
I . 5-:J 

Visual/ 
Turbidity 

DO 

?· 34 

?.o<f 
Z.Ck 

"2.42..-

DO 

Gallons 
Pumped 

10 

2.o 

f3 
S:$""' 

Gallons 
Pumped 

g:lproj\tf320\tbl\welldev .xiS 
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..A at GERAGHTY 
A.,-& MILLER, INC. 

.A/ Environmental Services 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.015 Well: t'W·l 'I 

Location: Birmingham, Alabama Site ID Sw..w ~'II 
Client: Sloss Industries Prepared by: l. ..\v"·lc-7 

Method/Equipment: 

Static DTW '2..c.2.~ Pumping DTW b>s-1;_ 

Pumping Rate gpm Pumping Duration: 

Specific Capacity gprn/ft 

Water Removed During Development I.:-= 

Water Quality and Observations 

Temperature 
Date Time pH sc oc 

61tf/ fl· l~1o #?.os= 0.?; ~? 
\~~ 1.~ &..;~ 7.?, 

13q'o 1-::>:L 0 .S"I 1.-"2.--

!Jk" j.s-v 0·~ "'t'"L 

l4o~ 1-)J o. <f:? f"Jrz__ 

/111} 1·5v 0.11-: 2-2-

HiO '1·~) !7. "5~ 7-'2-

lfl.J f1. ~..., Z'l-!·4) 

Sample 

Temperature 
Date Time pH sc oc 

Remarks: *-X:,u., ~~~I ~"Celt. 4-t.,-c-Art._~\ tJ{;- rv...-p 
€. Mf(i,-{} ~~oJl'(,.rf' 

VisuaV 
Turbidity 

:>'l.op 
14. 4-? 
1(,, t s--
I b.lt3 

zu.oll' 
18. ':/ 

1A·'{;$ 
(oo.G 

Visual/ 
Turbidity 

gallons 

DO 

f· L 
/. 3 
~-~ 

I ·'5" 
(.J 

/. ?-
IS 

<.."\ 

DO 

(ft below MP) 

--(O ?o-tr$"' 

Gallons 
Pumped 

~ 
I':) 

bo 
5') 
0s-
7)..-

---= .g.> 

Jov 

Gallons 
Pumped 

g :\proj\tf320\tbl\welldev .xiS 



~ 

)ill' GERAGHTY 
A_,-& MILLER, INC. 

,AI' Ern•ironmenlal Savius 

WELL DEVELOPMENT SUMMARY 

Sloss Industries TF0320.013 Project Name/No. 
Location: Birmingham, Alabama Site ID ---:,...-,.r---,--:::---------

__ ...:Sl:..:o.::..s::.cs:..:..:.ln:.::d:..::u=s.::tr.::ie:.::sc.__ ______ Prepared by: J, tl/f,,(.;i S Client: 

Method/Equipment: 
. Z?.to(to ... ,,...,) Q/.t=l (wr-ttN) 

__ 1_s_---_,-=S'c.:.(:... _____ Pumping DTW 7..7 ' 0 1 (tttu.J) (It below MP) ( <f8 6-1(!... '"' ~ 11 iN) Static DTW 

Pumping Rate ____ ~ __ l _______ gpm Pumping Duration: __ f_ll.:__f2......:.._ ______ _ 

Specific Capacity -------~~----------- gpm/ft 

Water Removed During Development ___ s-_.s-_______ gallons 

Date Time pH 

--;; IL61'1'> b.?o 

l 
".1') 
&, 1?; 

Date Time pH 

Remarks: 

Water Quality and Observations 

sc 
§$0 

t,~o 

w ?o 

sc 

Temperature 
oc 
z.~ 

""b') 

2-:; 

Sample 

Temperature 
oc 

Visual/ 

Turbidity 

rl.::t 

fu. 'I :;. 
<f.q? 

Visual/ 
Turbidity 

DO 
?, 'To 
b·o<f 

'f. ?G 

DO 

Gallons 
Pumped 

fo 
lo 

3o 

Gallons 
Pumped 

g :\proj\tf320\tbl\welldev .xiS 
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)Qif'GERAGHTY 
A'V'& MILLER, INC. 

)fiJI EnvironmcnJal Suvices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: ~ ,..,_....., -~ t::> ":>'-' '>-l' ~I 'I~ 
Location: 
Client: 

Birmingham, Alabama Site ID 
----;:ST;;o='s='s:=-;>'lnc:::;d;=:u:..:.s:;-tr.;.:ie::..:s==~---- Prepared by: J IN 6 ,{.f; 5 

Method/Equipment: 

I 
I 

~3.31 V(}Hd\J) 3 ?. ?S"OoN~<:t) 
Static DlW Z_1_$__:_) _______ Pumping DlW 29.':fo(rHdJ) (ft below MP) 3 3 .'f) (38 ''uN) 

Pumping Rate ___ ...,_'1:.:...1-___ gpm Pumping Duration: __ 2 ________ _ 

Specific Capacity -----~------gprn/ft 

I Water Removed During Development ___ _:5"::....::~ _____ gallons 

I Water Quality and Observations ·. 
Temperature Visual/ Gallons 

sc oc Turbidity DO Pumped 
4Zo 'Z-"3 Cf7-·3 -z. . .qk I T:::> 

!;>?.D "Z.-""2.. ZJ,otp "' .!f ( k 
r:;-oo z-z.. 5", 4/ (o. o I 3t> lr )~--· __.i:___ ___ __,_;..:.....;.';_,_-:t__.:;;--"---------=-----!-------

1 
I 
I 
I 
I 
I 
I 

Date Time pH 

Remarks: 

sc 

Sample 

Temperature 
oc 

Visual/ 
Turbidity DO 

--------

Gallons 
Pumped 

I ) ----.:."":'-·.· ~----'------------
g:\proj\tf320\tbl\welldev.xt5 
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)llfGERAGHTY 
A*"& MILLER, INC. 

...Aaf Ertvironmcntal Services 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.015 
Location: Birmingham, Alabama 

Well: r1<.J.;t 

Site ID ~,.., 

Client: Slo-ss Industries Prepared by:__.~..,_tlu=~:..!!;l.--------

Method/Equipment: 

Static DTW _f_<J_._'i_'Z.. ______ Pumping DTW __ 4_,_. _!._'l-__ (ft below MP) 

Pumping Rate ________ gpm Pumping Duration:----------

Specific Capacity _____________ gpm/ft 

Water Removed During Development ______ 55 _____ gallons 

Water Quality and Observations 

Temperature Visual/ 
Date Time pH sc oc Turbidity DO 

Us-{"11- ,~~ 1.'1 ?J D ·'-1-' ~'{ 9t.3" 2.~ 
1~~ 7.~~ &0 ~ f•S•f -:t "Z.-o 

/'I) 3..;2 l)•'O ~ ~.~ t.f . 
t6 2o ":/ . 'S8 Q!·'=- 1.. 2..4' g_ ( ;J.o 

u,-v ~I{J D.S8 1.&- 2.,; I.:]... 

r~- .~1.- 0·6 '2.. tr" 111_.1_ .. '2:2.. 

/'iS" !:!-"~ f~v 1.> 2 f.' "ae..,. (.::}' 

I (, S"' t·' '2... 0 .(, l u:f S""· "' '·' tr;;% .. '7J,IQ'1-- ~ .bg 2--t 4."J I. ~ 
I ').ro 7-'' () ., '2- ?..,.f Jf. ( 1.). 

Sa mole 

Temperature Visual/ 
Date Time pH SC oc Turbidity DO 

Gallons 
Pumped 

'lP 
'2lb ~re.~ 
"5-.:::> t.l 

~~ '"' /'ilh ra r r 
4o 

,. 

'f-s" /hK :t.. .. r 
H·T •• 
5D Bf:=ktt 

~1.-~-

of. 

Gallons 
Pumped 

,, 
,, 

g :lproj\tf320\tbf\welldev .xiS 
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,48r'GERAGHTY 
AY& MILLER, INC. 

...4f Ertvironmcnlal Suviet:s 

) WELL DEVELOPMENT SUMMARY 

Project Name/No. 
Location: 

Sloss Industries TF0320.013 Well: 
Birmingham, Alabama Site ID 

Client: ------~~~--~~------
____ Sl=.:.;:o..::.ss:::...:.:.lnc:..::d:..::u..::.st:.:._ri:..::e.=..s ___________ Prepared by: ____ -=4~· x:~,,c;!l!::~:L.(.<>..tf.t..:~=-=d:..:C:.._ __ _ 

Method/Equipment: 

Static DTW 

I YtJI"tfAt. :: 1J d .. _(. 
1 VI/J..M.. :: tS 1""' 

--------'-'IB.._.:...:6:....'{ _________ Pumping DTW __ • ..L:-.J~o._..,.__ (ft below MP) 

Pumping Rate Yz fo 3j_, 2_ t.._.-- s. ______________ gpm 

Specific Capacity -----------'-'N"-'A'-'----gprnltt 

Water Removed During Development _______ -5 __ .=;5 ______ gallons 
"5f£c. CAP. 

$7;4~: ~~~0 

Date Time pH 

8/g (l/lf() 6-7Z 
8/6' t'lsr '-'> ffs 1517 &.~ t 

... {9/s· r~Hf' 6-6z. 
61'(8 /~1'0 ~.('5 

B!e lf..Zs 6- 6' 

Date Time pH 

Remarks: 

Water Quality and Observations 

Temperature VisuaV 
sc oc Turbidity 

(~ 70 2.5 "S. '( 
2~1.(0 2'M 5."1 

,Z..o?o l'f s ... 
Zb6o ZJ o., 
lo~o )"S o.(/ 

2oqo H o . ., 

Sample 

Temperature Visual/ 

sc °C Turbidity 

DO 

I. Z.( 

1-33 
/. () 2. 

o,9, . 
,,., Q 

f.ll .. 

DO 

I ttt;.... zg,,o 

Jo 1\A.:.... _ 3>'f. rs 
Gallons 
Pumped 

e 
18 

ss 

Gallons 

Pumped 

)---------------------
'f?.fo J/.1 ).o g:lproj\tf320\tbl\welldev.xl5 

18.~~ . I '- ~ 

J/.ZC Tdii ...----- J ~ .-...Jrc,('i r 
.]/3 0 

z..s.o 0.-41!..-t. QQQ:_283 
- ........ .f) 
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)av'GERAGHTY 
A at& MILLER, INC. 

!4IJf Environmental Services 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.015 
Location: Birmingham, Alabama 

Well: t1•.>- ;3 

Site ID ""'"~ 2"1 
Client: Sloss Industries Prepared by:_..::..l......:~:...~<..:..:~"'-----------

Method/Equipment: 

Static DTW ~.'\t. "f1.4o Pumping DTW ~ (.B<;, 
~~-------- --~~~---

(It below MP) 

Pumping Rate I,~':}- gpm __ __::. ____ _ Pumping Duration: J • 2S 1/n.. 
-~~--------

Specific Capacity ____________ gprn/ft 

Water Removed During Development ------'-1--'t_-o ______ gallons 

Date Time pH 

8{Cb(cn "'s- ~-~~ 
~~ G.So 
4\&1) ~.~ 
/DO'S C.!~ 

/o 'lo ~4t 
lo ;o 
lo ?,~ 

G·tC (..-~ 

Date Time pH 

Remarks: 

Water Quality and Observations 

sc 
0 ·&:i-

o. "}':\' 
0·'6't 

6.lz?, 

b. ,lo 
D .ql 

0 ·'t) 

sc 

Temperature 
oc 
23 

'Z.:; 

'2.~ 

"l-"7:1 

'2.3 

'2~ 
'1..~ 

Sample 

Temperature 
oc 

Visual/ 
Turbidity 

2. -~~ 
4.')-

(;;. ( 

1-i.., 

? •. ":l 

'·"' 

VisuaV 
Turbidity 

DO 
I.'T 

\.l 
1·3 
l-~ 
:2. 2..-
?>.5" 
z..t-

DO 

Gallons 
Pumped 
1,...D 

.(o 
t.;!f" 

~< 

'("' 
I or' 
II 0 

Gallons 
Pumped 

I, 3 ~ --~{llD 

-r.~ 
-pvO 

--;;-; <> 

61.o 

g :\proj\tf320\tbl\welldev .xiS 



.JQYGERAGHTY 
A~& MILLER, INC. 
,4/ Environmental Savices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: 
Location: Birmingham, Alab.ama Site ID 

· Client: Sloss Industries Prepared by:----=-T=-:K..,-1t-AA"--:-:P.::-'4-.,...-./1-tc.-~---

)'cc, C-AP • 

Method/Equipment: . .AI)~._ ff ___---jiiP . uf'::----- '""'·"-' - ll.os 

Static DTW ___ 7_._~_/ ____ Pumping DTW ~ (ft below MP) 
(b-..",..-{'(.'\ l 

Pumping Rate I 'I &4. __________ gpm 

Specific Capacity 1-J A 

Pumping Duration: ___ l._l.:..S_"'...;;"_s...:., ___ _ 

gprn/ft 
I Vtl~.....,\ : q,5 · ~ .. ~~.~~ 

'i VII•MLS ~ "l ,. I( 
Water Removed During Development liD '.-. ~ '-"• o,..r. 

------'-~------gallons v 

SIAR.rEb : 12oa 
Water Qualitv and Observations 

Temperature VisuaV ~l. Gallons 
Date Time ,pH sc oc Turbidity DO Pumped 
8;8 (l.L!. · -G;.'i3 ·ww lZ /0 /.(), IS 
6'(& 1), (22.6 6.51 lb'5o zz /0 O!U. ~~ . 

)8/e 12~7 C.5o 1'3o 2.'( lb 1.1~ '{(, 4- , .. q., .. 1 
,..~, '-··./fJ{& IZLf1 42. S{ CG3b 

6'/s 1~0.2- . b'.-5( IG'fo· 
~13 13/8 6.St Jb'lb 

Date Time pH sc 

Remarks: 

z.z /{) 
t.z. 10 

Z1- 10 

Sample 

Temperature VisuaV 
°C Turbidity 

o.~t-

o.8o 
0.%2 

DO 

~s 
8'£ 
/to 

Gallons 
Pumped 

Z- ~p,._ 

)-------------------
"1-

'56.<( 4 z.e.( q .lj 
1. & r . , ' 1'- @ (~ fr'](q 7--

zg.n I 'l I 6 t.p s 
?If 6 0 800283 

q ' 7 t: 

g:lproj\tf320\tbl\welldev.xl5 
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...AIV'GERAGHTY 
A,.-& MILLER, INC. 

.A/ Environmental Savic~s 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 
Location: Birmingham, Alabama 
Client: Sloss Industries 

Method/Equipment: 

Well: ~ I\.W-3Cfl)(lg? { J 
Site 10 1 z_ ! <( 'i-f 

----~~~~---------
Prepared by:_" __ _,..::r=...-'1(.1=-'~~~:<::.r,,_,A"'"...,--'-"'f?::.:K::::!IL~"------

Static DTW 

I VtJ!U~<AA.. = l(" ~·l IIIYI-< 

? V"{ll~t ; '5S·~~u~ 
___ ....JI...:.I.:...I·-=Z=--------Pumping DTW sa ~\M (It below MP) 

Pumping Rate Yl- t. lf gpm Pumping Dura· n:&"#J /64-;~J tfry ~o./J~ 
............, rafL f ll:S cltfll,. + J 

___ __,.,tJ~c,,.,ll, ______ gpm/ft Specific Capacity 

Water Removed During Development Z? gallons 

[~~~-lji!] 
Water Quality and Obs~rva!iQnl:! 

8'/Z--'1) 
Temperature VisuaV Gallons 

Q.~ Y., ~(~ 

Time sc 
~~ )2.10 

j4h 
I &'!i> 

I '}l.f) 
13-'1 
fl..oo : 

Date Time pH SC 

oc Turbidity 

.tlf ?b 
')toO 

">/bo 

:> /DII 

Sample 

Temperature VisuaV 
°C Turbidity 

3').1 
J't.o -B-B-8-B-8-lf b • ~ 

@rzrr"'ifo ... 

DO 

o. 'f~ 
/. g3 

2. .~ 'f 

5'·2-

DO 

Pumped ,, 
2-1 

Gallons 
Pumped 

,, 

~ 
~f<J J,. ,,,,5 

) 
g :\proJ\11320\lb~welldev .xiS 
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.A lilt GERAGHTY 
A.,-& MILLER, INC. 

)tiJV' Environmcnla[ Services 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.015 
Location: Birmingham, Alabama 

Well: tlo..U- '» 
Site ID ~""'-'! 

Client: Sloss Industries Prepared by:---'l-· ~--'-Oc-.-'-'----------

Method/Equipment: 
Tp 

_C_._SD ___ -,_1...---=~-o __ Pumping DTW _____ _ (It below MP) Static DTW 

Pumping Rate Pumping Duration: ______________ gpm 
------------------

Specific Capacity ------------------- gpm/ft 

Water Removed During Development 

Time 

Date Time pH sc 

Remarks: 

__________ gallons 

Water Quality and Observations 

Temperature 
oc 

Sample 

Temperature 
oc 

VisuaV 
Turbidity 

z..oo 
fll·'t 

VisuaV 
Turbidity 

~ .o 

DO 

3 

; 
'-·s-

I 

1~-r-

Gallons 
Pumped 

I t.lrC> o.q/. 

't4, *" ~ PiJ/ 
IJ//• '-<?V W'( 

'3111L-t=t;> 'f>n ~) 

(o-r-41. 

g :lproj\tf320\tbl\welldev .xt5 



)~GERAGHTY 
AY& MILLER, INC. 

.A/ Environmcn!al ServictJ 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320.013 Well: 
Location: 
Client: 

Birmingham, Alabama Site ID 
___ Sl_o:....:sc.=s_:lc:..:.nd=-u::.:s:..:t:..:.rie"-'s:.....-______ Prepared by:--=.::r:=-,-:-K;-\-:-fl-:-:l(-:::fA71"'--::;;;t;-:\~Cl:-::;'c-----

Method/Equipment: 

I 1/j~._,..r; - 1-Z.L 'll .. Ll~. 
S"' v.t • .w-t; Ill ~ .. ll~s. 

Static DTW ___ _:o...!.'..::.o _ _,_G.::.:~,__rc:..:.tl't-'-'':..::· .. ~~Pumping DTW _ ___,<)c.'-t-__,_b.A_ .... _ (ft below MP) 

Pumping Rate ___ l_.~ ______ gpm 
Pumping Duration: ---::::=z=·='::;;l,.;rs;;:.::::::::;;::=;:=::-.-'\ 

~c... CAP. 
Specific Capacity tJ A gprn/ft 

Water Removed During Development ___ ..;;./...,5'-'!$""-------gallons 

ST~~- I 6<::>o 
Water Oualitv and Observations 

Temperature Visual/ 

Date Time pH sc oc Turbidity 
1111b_s 16ts ~.ob ~So Z,o. 5 "' {DO 
9f1~I 

"t:"'s 
~L"'l.s 
SfCJf.rs 
Bf?b f 

Date 

T6 <(6 

{7o~> 

lZ!.o 
{~00 

l8.t~ 

Time 

{ ~ 
n'~ 
. I {, -

q .o'f 

11.05 

'L tb 

CJ .to 
"L to 

pH sc 

f;3Cf 
, 3 " o _2 z;z.cr 

"lS'o 

~')o 

91o 
~~0 
j?6 

Z/ 

2t 

Zc.~ 

2o.~ 

2o.~ 

Sample 

Temperature 
oc 

I 

2'-. ~ 
~ 
I\ I. o 

"'1 ()o 

"'-IOo 

.C: lOt. 

" IOO 

< t ~ 6 

Visual/ 

Turbidity 

DO 

a:;.z 
~.S'"'f 

I. o ~ 
0.$'0 

0./, 

DO 

A~ "''~~r .. ~' ~, .... -
(lb ~,w. -

Gallons WATE"R. 
Pumped ~r;vr;;L 

33 
6S 
86 ~5'1.' 

"'t7 So,, 
.,.-r .. c...,,,,.J 135 

P. ""'& +, ... ~ ~r-
/55 

Gallons 

Pumped 

,0,5 

g:\proj\11320\tbf\wefldev.xiS 

) 



..487GERAGHTY 
AY& MILLER, INC. 
A/ Environmcnlal Suvices 

WELL DEVELOPMENT SUMMARY 

Project Name/No. Sloss Industries TF0320. o 15 
Location: Birmingham, Alabama 
Client: Sloss Industries 

Well: tiW-n 
SiteiD ~a~ 

Prepared by: ~-IN fc•~"' 
--~~--------------

Method/Equipment: 

Static DlW 1.1- "'\ Tp 3•· '2."1:> Pumping DlW t>.f- ( 
Pumping Rate I. So gpm Pumping Duration: 

(It below MP) 

I. o 
--------------------

Specific Capacity __________________ gpm/ft 

Water Removed During Development __ l_l __ 0 
_______ gallons 

Date Time pH 
6(<t.l<ti-- ,,~., ~. '\'1-

t'Zc>o c.Ve> 
1'2.\~ "·'2..1-
\ '\.'1.0 ".~< 
~l.?o c .. ,l 

Date Time pH 

Remarks: 

Water Quality and Observations 

sc 
d.l.<j 

0 '"~ 
0·~ 

0.~ :\ 
<?.(Qg 

sc 

Temperature 
oc 

1.-"3.> 

-~.-~ 

'2..:~ 
t..-z.. 
'2-'? 

Sample 

Temperature 
oc 

VisuaV 
Turbidity 

"'{-'} ,{" 

'S'" I. ":::> 
~'?). "\ 
C1.?t> 

5'::1-

Visual/ 
Turbidity 

DO 

\ . 2--
\ . I 
1·\ 

\,10 

\.:J, 

DO 

Gallons 
Pumped .u 

ss-
{'{" 

~ 
I I 0 

Gallons 
Pumped 

g :\proj\tf320\tbl\welldev .xiS 



VOLUME I 

APPENDIX A. 7 

WATER LEVEL MEASUREMENTS 

ARCADIS GERAGHTY&MILLER 



1 1. 2 8. 9 5 

Wall 
Number 

P-1S 
P-10 
P~2 

P-3 
P-4 
P-5 

P-6S 
P-80 

~ P-7 
P-8 
P-9 
P-10 
P·11 
P-12 

P·13S 
P-130 
P-14 
P-15 

. P-16 

P-17 
P-18 

P-195 
P-190 
P-20 
P-21 
P-22. 
P-23 

P-24S 
P-240 
P-25 
P-2.6 
P-27 

P-265 
P-260 
P-29 
P-30 
P-31 
P-32 
MW-5 
MW-fl 
SG-1 
SG-2 
SG-3 
SG-4 

111'Z8195 11 :04 m 

12:29 PM >'<G&M CONSULTING ENG. 

Date 
~k~('li 

~~ 

. 

MULTIPLE WELL MEASUREMENTS 
Sloss lndustrfes 

Birmingham, Alabama 

Depth to Doplh to 
Tfmg Product Water· Remarks 

I I "2D ~~ • <. 0 

_ll")p l.J.oo 

lC 0 <( q,.~"l. 

ll crt:> t• ·9) 
II'!>; , • S"l. 
13""30 2 ·?I ATPC 
I '!o «l 6. ';':} 
·~su S". b 'I 
13-f () l(,.g4 

134? ·";/.S':j 

/4o~ ICM"4 
14<0 1'2-SO 

14g C-44 
l<f• s- _:Q,.14 
14•'1- '/.c.. a 
l'f•B r-1"' ·83 
1-(;o _.:l.tl 
141.) s. ':1., 
12'>.~ .5·51 

·t "2-?v S"· O.b 

I '2. .;c. ((.o_~ 

I VIS <t. s-1 
11.40 "·L._l 
n.4':l @2.tS' 
il '>E 1'2.1.41 

I ;Oo 1 o.ft.. 
(';0~ 

~ n~"''l.. 
q,j l:j t.J to '2.(./1 

!?to 'Z.O.I:,.;) ,,,:). IC.!JI 
l 3 '?>) IC..o'} 
1'?,7,~ SS-'tP, 
(0\)'S"" /l.F,':) 
I o ("(' l':l.l ':1 
to 53 12. • 'J1 
/0 St> ~a,._~ I> 
ID"'~ ~3-C'l 

12 ~--...~ S·G•2 

-

I 15'1 I 1\J c. R.vcJ.. 
u 

P02 

. 

~~ 

Hw·U loZS t&".~<> 

11"'- z') t'~ 1 !). )o. S ~ 
~w-~ 1 t3sB 2.D.1<f 
HAl·3~ r34S" e.t8 
n...-;r t':!,-,o ~-~3 

n w-!.~ 10>f' ~-~1 

-

I< nr.ck.J:J~ IJJ. IE' 
I I 1·z. j_.lZ. 

J II ~c J3..,_c_] 
C0\·1J"'l 1143 6~ 



VOLUME I 

APPENDIX A.8 

GROUNDWATER SAMPLING LOGS 

ARCADIS GERAGHTY&MILLER 



..4.,-GERAGHTY 
4Jr &MILLER, INC. 
_,... Environm••tal S•rvic•6 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page __ \_ 

Site/Well No. r\A,o) ,..z..( 

of 

Site Location Birmingham, Alabama ------------
Sample I.D. 9708l<i. -LD- "l:~ -GWOOU 

Coded/ 
Replicate No. Date ~ I I~ I 97 

Weather 
Purge 

_')J...:.._..,a_t-4._-.J')p=--·~~-- Begin l 'l,o':) 
Purge 
Ended I ~00 

Time 
Collected I 4 '" 

Description of Measuring Point (MP) 

Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 
( 

llfl·t54t Depth of Water Below MP 

~7l.'<.,., Water Column in Well 
., l, C · C. 3 . , c.. Gallons per Foot 
0·~ ~ 
--~ t <) ~ ~ B Gallons in Well 

1..\. '1, ,"L ·"'·" ?> D.- II 

EVACUATION DATA 

MP Elevation 

41-8e, Water-Level Elevation -..,...---------
' ~-1..; Diameter of Casing _'1-:_''=-------
'LC,.c., ~ Total Purge Volume _t._> _____ _ 

1.tl. 2 k, <:> B .,..,- Sampling Pump Intake 
~...:o::.:·..:..l..:{.. ___ ~ v. 3"' (feet below MP) __ 4_0_·_

0
_0 
____ _ 

Evacuation Method _'2-.:;__~.R..:..:iS:t-fu~I'"\~P __________________________ _ 

SAMPLING DATA/FIELD PARAMETERS 

Color 'l..., llrt.-,_.., 
Specific Conductance 

Odor - Appearance Stiulllti.P Temperature 

L.., f Dissolved J f 
-----

V(mhos/cm) --J--:-· ""--'-~--'-'i~_;.....;___ 
TY\ 

Turbidity 

pH1.o1ft4e).3• Oxygen b·o(l.,_. 1·i 
Eh _____ mv !•G-In. Jrl:k.).,_s-

Other ------------------------------~--------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

~~marks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

1 

_ ... mpling Personnel Joe Hughes, David Page 

GAL./ FT. 1·1/4' ~ 0.06 
1·112' ~ 0.09 

WELL CASING VOLUMES 
2' ~ 0.16 3' ~ 0.37 
2·112' ~ 0.26 3-112' ~ 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" ~ 0.65 
6' ~ 1.47 

pcojltf320\wslogl.xls 



.A.,. GERAGHTY 
A If &MILLER, INC. 
.., Enrironmelltal Servic•• 

A Heidemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 

Site Location Birmingham, Alabama Site/Well No. 
Coded/ 

Page 1- of 

l1tJ ·1t.-
Sample 1.0. 970816 -LO-U -GW.oh Replicate No. r-- Date e 1 1~ 

<}-v,.s,._.-.[ "'2o's 
Purge 

1\t.) 
Purge Time 

Weather Begin Ended t·leo Collected l "2-Q ~ 

EVACUATION DATA 
Description of Measuring Point (MP) Toe.. 

Height of MP Above/Below Land Surface :!%. MP Elevation 

~ ~ ~otal Sounded Depth of Well Below MP 1'2-'f..- Water-Level Elevation 
U .;:;<" Depth of Water Below MP ,~.45" Diameter of Casing '2." 

' I(.. 

~ 
Water Column in Well 2ta .5..{" Total Purge Volume 25" 

l 0 Gallons per Foot 0.\C.. Sampling Pump Intake 

~ Gallons in Well 4.'5b8o (feet below MP) ;t Ito S" \ '"go .4-. t< 
Evacuation Method z <;u~. . JU\>-\? 

SAMPLING DATA/FIELD PARAMETERS 

I 97 

Color~ Odor ----- Appearance c~ Temperature '1.1./?..Vu/t-l °C 

I f I Dissolved / / 
7 

Specific Conductan9e 1 
V:fmhos/cm) D.Sc(O·~l.{O·Sl./'·T'J 
M I I 

Turbidity > ~ /11 .o(, ~" ·(., { NTUs 

pH G".t6/"·~~t~:H~xygen 1.·'/?·l,h.s (2. 4 mg/L 

Eh mV tr.~lf'-(t>-fit4" /l-~ ( 

/ 

Other ------------------------------------------------------------~--------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

Sampling Personnel Joe Hughes, David Page 

GAL./FT. 1·1/4' = 0.06 
1-112' = 0.09 

WELL CASING VOLUMES 
2' =0.16 3' =0.37 
2-112' = 0.26 3-112' = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4' = 0.65 
6' =1.47 

projl1f320\wslogl.xls 



.AWGERAGHTY 
A If &MILLER, INC . 
...._,.. En .. ironmclltGl s~rvic•6 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 

Site Location Birmingham, Alabama Site/Well No. 

Coded/ 
Sample I.D. 9708\6 -LD-~ -GV'v"oa; Replicate No. -

Page 1 of 'lv 

I-'IA4-~ 

Date 1!3 1t& I 97 

Time 
~'l 9., I"> 

Purge Purge 
Weather Begin IS"•o Ended /64-c;- Collected (C ~{" 

Description of Measuring Point (MP) 

Height of MP Above/Below Land Surface 

:1 , Total Sounded Depth of Well Below MP 

'1Jt.~ Depth of Water Below MP 
ll·D- t;)l.~ Water Column in Well 
~!~<. . (~ 
-,~So 
t) '?I ,-v 

• er-
~ ~acuation Method 

Gallons per Foot 

Gallons in Well 

EVACUATION DATA 
-r~c::.... 

"·IS·· 

MP Elevation 

Water-Level Elevation 

Diameter of Casing 
--------

Total Purge Volume 

Sampling Pump Intake 

(feet below MP) 

SAMPLING DATA/FIELD PARAMETERS 

Odor ----- Appearance -z-..,441,,0 Temperature 1-"L./1-L/A~ 
I {Dissolved I 1 

-
pH!i>·tv'S·1*JA.~xygen /,fJ\.4 \.fo ).~, mgiL 

Turbidity Eh ____ mv t f~ /-z.z..fA--J~ l 'tO 

Other -------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

~::yanide (901 0) 

_Priority Pollutant Metals & Barium (601 0) 

_Mercury (7470) 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

Remarks \.oru.. ~ 1»1. '2-T"~ ~ ~ 
I piing Personnel Joe Hughes, David Page 

---

WELL CASING VOLUMES 
GAL./FT. 1-1/4" = 0.06 

1-112" = 0.09 
2" = 0.16 3" = 0.37 
2-112" = 0.26 3-112" = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" =0.65 
6" = 1.47 

proj\tf320\wslog l.xls 



.AWGERAGH1Y 
Ar'&MILLER, INC . 

..., Envirotun•lltGl Scrric•6 

A Heidemlj Co!rpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 + Page __ _ of '2c> 

Site Location ___ ....::B:;.;i:...:.rm:...:.i.;.;.ng""h..;.;a""m""'..;..A.;;.;Ia;.;;;b:...:.a;;.;m.;.;;a;..._ ________ Site/Well No. ..:.\l.t.l....::.::.::.:.· ... ?..:..=:cl:!...._ ______ _ 

Sample I.D. __;;9.:...70.:...8:...:..~.lf?'----L;;;.;D;;...-....::1:....:;'>_-~G:..:..W;;__o.,_'2-;;_cj..l.-_ 
Coded/ / 
Replicate No. "1'.> '1~o Date 8 I l"tS I 97 

Time Purge 
Ended /g4o 

Purge 
·Weather CYV~~~_.,._ ______ Begin l'+1<~ Collected 18S"t> 

~~;...___ ----------

Description of Measuring Point (MP) 
Height of MP Above/Below Land Surface 

Tqtal Sounded Depth of Well Below MP 
~1..'!0<\ Depth of Water Below MP 

~'"' "" ""<.·.,·.~ ,o·''i 
Water Column in Well 

Gallons per Foot 

Gallons in Well 

EVACUATION DATA 
Toe:. 

MP Elevation 
Water-Level Elevation -.,---------
Diameter of Casing '2. " --------
Total Purge Volume 3 <:> -"--------
Sampling Pump Intake 
(feet below MP) _:)_s-_____ _ ~w'\'\-,.., <1' 

~ .n, '! '"' 1.. 

y '•O.' () 'b •I 
Evacuation Method 'L ~ ~·~"''" '?v-l? 

SAMPLING DATA/FIELD PARAMETEBS 

Color l"'r ~t'l.crMJ 

Specific Conducta11ce ( 
V'lllhos/cm) 19.-,. rIo ·1-''fo .t:'f 

~rbidity ')-wo( "Vb I. ..,~ 

Odor ------

NTUs 

Appearance ""t"'U~Z.~&, D Temperature 

,./ I Dissolved f ) 
pH sAs~$ .,...~, oxygen.._{_. ";)~/-z_.""'2-+------mgiL 

Eh mV Zo>~/ ~/zs 1 

Other --------------------------------------------------------------

Constituents Sampled 

vocs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

Preservative ---
HCL 

None 

NaOH 

HN03 

HN03 

Remarks ~~-~~~~=~~~~~~~~-----------------------------------1 
Sampling Personnel Joe Hughes, David Page 

GAL./ FT. 1-114' = 0.06 
1-112' = 0.09 

WELL CASING VOLUMES 
2' = 0.16 3' = 0.37 
2-112' = 0.26 3-1/2' = 0.50 

4' = 0.65 
6' = 1.47 

proj\tf320\wslog l.xls 



A Heldemij Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page__!;___ of 1._o 

Site Location ___ ...:B::.:.ir:...:.m:...:.i""'ng""h...:a;;;.;m"",..:..A;;;.;Ia;;:b:..::a::.:.m...:a'----------Site/Well No. _h..J __ ._-u:_--~------

Sample I.D. 

Weather 

Coded/ 
970811 -LD- Z3 -GW.O t.S" ~ Replicate N...:o;.;.... ---------

Purge 
<fv...!::;..,::.;..,;;;.{...l:....llf>~::..o·-=:>=-------- Begin ''l...c;> 

Purge 
Ended l "1-"lo 

EVACUATION DATA 

Time 
Collected 

Description of Measuring Point (MP) 

MP Elevation 

Water-Level Elevation 

Date 5 I (9 I 97 

Height of MP Above/Below Land Surface 

~~~tal Sounded Depth of Well Below MP 

4!.~o 'Ot Depth of Water Below MP 
-~------

Diameter of Casing ___;'2._'_' ------
~f ;_!._ Water Column in Well 

) " -~ c; C g ~ Gallons per Foot O. II. 

Total Purge Volume 

Sampling Pump Intake 
,.!..',.-
'\~(, Gallons in Well (feet below MP) _4~B ____ _ 

Evacuation Method 

SAMPLING DATA/FIELD PARAMETERS 

Color c. ... ~a..--
SP.ecific Conductan!e { d 
~mhos/em) f>_:/<{~~f-"....;'':t..:..":\~p.:..l?...:·1f..,_ ___ _ 

Turbidity '2. '....;'f..~..:h:.-' ~-''"-----NTUs 

Odor - Appearance - Temperature 

( j Dissolved ~ ~ 
pH 1.tfs-7.s-S" j.i'f- Oxygen 2.t;f.r... }.S' 

• 
mgiL 

Other -------------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

1pling Personnel Joe Hughes, David Page 

GAL./FT. 1-1/4' = 0.06 
1-112' = 0.09 

WELL CASING VOLUMES 
2" =0.16 3" =0.37 
2-112" = 0.26 3-112" = 0.50 

Preservative 

HCL 

None 

NaOH 
HN03 

HN03 

4" =0.65 
6" = 1.47 

projllf320\wslog l.xls 



A Heldemij Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page_b __ of 

Site Location Birmingham, Alabama Site/Well No. ~ '~<:; "tl 
Coded/ Gv~·..,., ~o-4. T ----------

Replicate No.1~1~-c..~;~-1">-"-u')oo'l$"0 Date 8 I 11 1 97 Sample I. D. 9708 lj -LD· Z'l, -GW-1-'>T;> 

Weather 
Purge 

fN . ...:.;;.Qrs.A.;::;._....:'7t'"~-.jo.....~::..':::.s.___ Begin 12 o 
Purge 
Ended 1-.:~o 

Time 
Collected 

EVACUATION DATA 
Description of Measuring Point (MP) 

~- \ 

MP Elevation 

Water-Level Elevation 

Height of MP Above/Below Land Surface 

' 1 ~otal Sounded Depth of Well Below MP 

~ ·"~ 1 5~ Depth of Water Below MP 11. It; 
~,~.~.~--------

Diameter of Casing '" 
l?.r$" ·I~ 't cfWater Column in Well 

t2 .. ' "' ~ ~ o ;4f_ Gallons per Foot 
.411.t> Gallons in Well 

8 4- 8 

~- 4-!ll-~ ::-'f2.4 ... 
t>.\k 

Total Purge Volume 

Sampling Pump Intake 
(feet below MP) _b_e,.;:;..... ____ _ 

. , 
Evacuation Method '2.... Mn.~~..~ 

SAMPLING DATA/FIELD PARAMETERS 

Odor .... Appearance "(vlth• o Temperature 1-1-"L/~z.~f------oc.:.. Color t~ 
Specific Conductancy 

~ho&cm) o--~~JZ~-·~~~---------- } 
Dissolved I 1 

pH 1.,5 I" ·-Pt. Oxygen 2 · mgiL 
I ---------

Turbidity }l_eo___..}..:;>...;'lec>;..._ ______ NTUs 

Other -------------------------------------------------------~------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

---

Sampling Personnel Joe Hughes, David Page 

GAL/FT. 1-1/4" = 0.06 
1·112" = 0.09 

WELL CASING VOLUMES 
2" =0.16 3' =0.37 
2·112" = 0.26 3-112" = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" = 0.65 
6" = 1.47 

proj\tf320\wslogl.xls 



..4.,-GERAGHIT 
AI' &MILLER, INC. 'W' EnPiroram«atal S«rl'ic«& 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 
1: Page __ _ of 1..P ---

Site Location Birmingham, Alabama Site/Well No. hw -2 '=-
----~~~-~~~~~---------- -------------------

Coded/ 
Sample I.D. 9708~ -LD- 31. -GWoo2.C:. Replicate N.;.;;o..;... ---------- Date t5 I tt> I 97 

q~-u- LQ ~1>E-'-<Sweo"24 Purge Purge Time 
N cu. p,c, -r: ~ ' ~ Begin q "2.o Ended 1 <;; ° Collected 9 so 

----- ~~At"TPI.E" Nt.T et -zt'{q-~--l ~---::~-MPtC 
Weather 

Description of Measuring Point (MP) ----r-o c.. 
EVACUATION DATA (St:~t~\'i=! 1'u~t~~ 

MP Elevation 

Water-Level Elevation 

Height of MP Above/Below Land Surface 

'"l \ 
1 
Total S<?,unded Depth of Well Below MP 

fllr~ !o0 ""<5i..· IPIP Depth of Water Below MP 

~ * Water Column in Well 

--~---------2 ,. 

5""~ · (pl> ~ ~~- \..~· ~ Gallons per Foot 
~{,. <- ,.-- 15 Gallons in Well 
0, ~ A<; 

rl 
Evacuation Method 'Z 9N~•W $Jr'"I"P 

Diameter of Casing 

Total Purge Volume 

Sampling Pump Intake 

(feet below MP) 

SAMPLING DATA/FIELD PARAMETERS 

s~ 
Color ~ Odor W<-Fut"l.... Appearance - Temperature 
Specific Conductance ~ f. D~-~ -::lo'""v,..;J'..,.,...---~ J 

7 
~hos/cm) 2 .c; 1 pH ~- ~ 5 (I· 'b 3 Oxygen D · t /(· ? mg/L 
~ ~~~~~---------- I ----~~------------

Turbidity Eh mV --------

Other ------------------------------------------------------------~-------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

Preservative ---
HCL 

None 

NaOH 

HN03 

HN03 

RP.marks Cf-tl:£ ~'-'G"f ~t"" ~ t?vftPti.CI> "'V-rvv- ..;~ t).J£ ~ ~ ~vt(/R-Jcff C4-Jsey P,{ Aov 
.npling Personnel Joe Hughes, David Page 

GAL./ FT. 1-1/4" = 0.06 
1-112" = 0.09 

WELL CASING VOLUMES 
2" =0.16 3" =0.37 4" = 0.65 
2-112" = 0.26 3-112' = 0.50 6" = 1.47 

proj\tf320\wslog l.xls 



AHeldemij Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 PageL of _"2P:__ __ 

Site Location ___ _;B:;.:i.:..:.rm.:..:.i;;..;n""gh"'a::.:.m"",-'-A..;;;Ia:;.:b:..:a::.:m..;;;a:;...._ ________ site/Well No. _1-t.w-==---z;:::;.;rL... ______ _ 
Coded/ 

Sample I.D. 97081 j -LD- 7JO -GWoo 2+ Replicate N_o_. ___ -_____ _ Date l:> I t i I 97 

Weather 
1 1 ....(_ Q,'\1 Purge 

1
.
7 

.· 7 0 Purge ~ Time 
--l..t\SL..:.=!...-~~\.J:..::);,__ ___ Begin _;__<-.....;__Ended ( T 'f S Collected /7"~0 

Description of Measuring Point (MP) 

Height of MP Above/Below land Surface 

l Total Sounded Depth of Well Below MP 

EVACUATION DATA 

Toe..-
MP Elevation 

Water-Level Elevation 

'lA.c+~ Depth of Water Below MP 
--:-:------

Diameter of Casing _,__,_· ------tll·" "::> 
'1.- - Water Column in Well 

-t'~ ~3 S !>.~ '1 (, 0 Gallons per Foot 
• II.> JJ. 

~~ ~vacuation Method 

0. I(.:. 

Total Purge Volume 

Sampling Pump Intake 

(feet below MP) Gallons in Well 

SAMPLING DATA/FIELD PARAMETERS 

Color Odor No A) "- Appearance a eAr Temperature z:o oc 
Specific Conductance 
~hos/cm) 
II'\ 

Dissolved / 0 
Oxygen ___ ,L.....;,.' ...lO..:.... ____ mgiL 

Turbidity /, qr-r NTUs 
----~-·~.....:_....:..... __ Eh _____ mv 

Other -----------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 O) 

Mercury (7470) 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

Remarks --------------------------------------'""'I 
Sampling Personnel Joe Hughes, David Page 

GAL.IFT. 1·1/4" = 0.06 
1-112" = 0.09 

WELL CASING VOLUMES 
2" = 0.16 3" =0.37 
2·112" = 0.26 3-112" = 0.50 

4" = 0.65 
6" = 1.47 

proj\tf320\wslogl.xls 



.AWGERAGHTY 
A.,-&MILLER, INC . 
..,.,... En•irorunclltal SwrYit:c6 

A Heldemij Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 

Site Location Birmingham, Alabama Site/Well No. 

Sample I.D. 9708(~ -LD- )t) 

Weather ~o-1-{ ').•., 

Description of Measuring Point (MP) 

Coded/ 
-GWOVl."b Replicate No. 

Purge 
Begin (eftS"" 

Purge 
Ended 

EVACUATION DATA 
[.c._ 

\ ql\-~ 

MP Elevation 

Page (\_ of -z....:, 

H,w. 'l."t> 

Date 8 I !., I 97 

Time 
Collected I cf' 'S."D 

Height of MP Above/Below Land Surface 

~Tota11 Sounded Depth of Well Below MP 

1~-~ 't t,.Depth of Water Below MP 

---~- 44:~1 Water Column in Well 

Water-Level Elevation _______ _ 

#·'\.,; "tC'f.·l.~ :J.c/3 Gallons per Foot 
~ t> s-

• "' 
7 ~~ 4-o Gallons in Well 

~.<> ~ s- .. 
Evacuation Method <. Y,~ 1<4.....,.,- ~"" D 

IC.Zt:J 

t> • (.1,, 

Diameter of Casing 

Total Purge Volume 

Sampling Pump Intake 

(feet below MP) 

SAMPLING DATA/FIELD PARAMETERS 

'2. •• 

Color~ 
Specific Conductance 

Odor 'WI.-ft.)2..--
,--. 

Appearance _____ Temperature 'L=-=~----°C::.. 

_!wfnhos/cm) 0 · "- / 
m ---~~-----

pH 1. 2~ Dissolved / ' Oxygen ___ · ______ mgiL 

Turbidity NTUs -------
'5 . t Eh _____ mv 

Other --------------------------------------

CONTAINER DESCRIPTION 

Constituents Sampled Lab 

VOCs (8260) 3 

SVOCs (8270) 2 

Cyanide (901 0) 1 

Priority Pollutant Metals & Barium (601 0) 500 

Mercury (7470) 500 

Remarks 

.1pling Personnel Joe Hughes, David Page 

GAL/FT. 1·1/4' =0.06 
1·112' = 0.09 

From 
X or G&M 

40-ml vials 

1-liter amber glass 

1-quart, plastic 

ml plastic 

ml glass 

WELL CASING VOLUMES 
2' =0.16 3' =0.37 
2·112' = 0.26 3-112' = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4' = 0.65 
6' = 1.47 

projltf320\wslog l.xls 



A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page __ \o_ of 

Site Location ___ ...:B:..:ir:.:.m:.::i.:..:.ngoz.:h.:.:a:::.;m~,..:.A.::;Ia:::b:::a::..:m.:.:a=---------Site/Well No. _'t1...;..t\J_,...;"2..=-..CZ,.__ _____ _ 
Coded/ 

Sample I.D. 9708l ~ -LD- M~ -GW oo"2..( -Replicate N.;.;o;.;.. ________ _ 

Weather ~~ bl\ -'t '1o's 
Purge 
Begin 1~ 

Purge 
Ended t"'l ~-c 

Time 
Collected 

Date 8 I { f I 97 

EVACUATION DATA 

Description of Measuring Point (MP) ~-c.---:---------------------
Height of MP Above/Below Land Surface 

Total Sounded Depth of Well Below MP 

.}::~~ '\ '"l. Depth of Water Below MP 

~ ~.~ Water Column in Well 
' k> ..,....-:-::; Ao 'i. o.<;O Gallons per Foot 

~ 6 o Gallons in Well . v 
\ 

Evacuatio'h "Method '1.." )\1-o~, ~u;r-lVM'P 

SAMPLING DATA/FIELD PARAMETERS 

Color~ 
Specific Conductance 

Odor - Appearance - Temperature 2-1 °C -'----------
~hos/cm) ___;;f>_ • .::.(o ?..:;._ _____ _ pH?.;.1 

Dissolved • ) I 
Oxygen __ • _________ mgiL 

Turbidity S.b NTUs -::<....:...;'------- Eh ____ mv ~""I 

Other ---------------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

---

Sampling Personnel Joe Hughes, David Page 

GAL./ FT. 1-1/4. = 0.06 
1-112. = 0.09 

WELL CASING VOLUMES 
2" = 0.16 3" = 0.37 
2·112" =0.26 3-112. =0.50 

Preservative 

HCL 

None 

NaOH 

HN03 
HN03 

4. =0.65 
6" = 1.47 

projltf320\wslog l.xls 



~..-GERAGHTY 
Alf&MILLER, INC. 
"1jf Enrironm•attd S•r•ic•• 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page \z.. of ---
Site Location Birmingham, Alabama Site/Well No. H...v • lc ~ 

Coded/ ns( ... ~.J) 
Sample 1.0. 97082-t -LD- 3~ -Gw .... .,...,~ Replicate No.'i'':h.s'll- LO -?.e-ewoo 3-s. Date & 

Time 

I "L( I 97 

Purge Purge 
Weather ~o·~ ~ .............. Begin I~ IS""" Ended 13?..-f' Collected 13"2,() 

'Description of Measuring Point (MP) 

Height of MP Above/Below Land Surface 

"!o Total Sounded Depth of Well Below MP . ~ 

(t,..4o .., Depth of Water Below MP 
• (I- /l.~ -~ k " 

~ .b Arf' 
..... ~ 

I. 't 40 1... 

.. 
..--C> 

,)., 

Water Column in Well 

Gallons per Foot 

Gallons in Well 

EVACUATION DATA 
'?;,c.~ 

MP Elevation 

~?.'S Water-Level Elevation 
'21. to Diameter of Casing 

I &,,<(.o:> Total Purge Volume 

0. lCo Sampling Pump Intake 
'2.(. l<..:) > \ '!. (feet below MP) 

Evacuation Method 
rl 

2 )w;~,~u:-w .... r · 

SAMPLING DATA/FIELD PARAMETERS 

'l. •. 

IS 

3u 

Color C LtZ('rt'

Specific Conductance 

Odor -------- Appearance ______ Temperature _'l-__ 2--______ ..,:aC:.. 

Dissolved 

Q(mho&cm) -~Q~.~~-'-----------
"' 

Oxygen 4. ~ mgiL 

Turbidity __.1~-::D:......J.f ____ NTUs Eh _____ mv 

Other ----------------------------------------------------------~-------------

Constituents Sampled 

VOCs (8260) 

~VOCs (8270) 

~~yanide (901 0) 

\ 

J>riority Pollutant Metals & Barium (601 0) 

. !Jiercury (7 470) 

He marks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

!I tlling Personnel Joe Hughes, David Page 

I 
I 

GAL/FT. 1-1/4' = 0.06 
1-112' = 0.09 

WELL CASING VOLUMES 
2' =0.16 3' =0.37 
2-112' = 0.26 3-112' = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4' = 0.65 
6' = 1.47 

proj\tf320\wslogl.xls 



.AW'GERAGHTY 
AlP' &MILLER, INC. 
Af Environm•atal S•rvic•• 

A Heidemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 

Site Location Birmingham, Alabama Site/Well No. 

Sample I.D. 9708'2.1 -LD- ~B 

Weather 3o''::> 

Description of Measuring Point (MP) 

Coded/ 
-GWeo~op Replicate No. 

Purge 
l41s-

Purge 
Begin Ended 

EVACUATION DATA 
---roc..-

__..., 

'4~s-

MP Elevation 

Page \ l 

~-~OQ 

Date 

Time 
Collected 

Water-Level Elevation 

of 

5 I "'l..t I 97 

I SOn 

Height of MP Above/Below Land Surface 
1
41 Total Sounded Depth of Well Below MP 

G.'~ .''5o "'4 ~C. 0 Depth of Water Below MP 
--::-:--------
"l. If Diameter of Casing 

Total Purge Volume 

Sampling Pump Intake 

(feet below MP) 

7'· Co~ (,.'>" 
~ s ,---

... "2-~ 

Evacuation Method 

Color e.~ 
SP.ecific Conductance 
~hos/cm) o. 
.fl' 

Water Column in Well 

Gallons per Foot 

Gallons in Well c... 5 "'-S" • ·n. s 

SAMPLING DATA/FIELD PARAMETERS 

Odor - Appearance 

l.Pe 
Dissolved 

5~ pH Oxygen 

Turbidity ~ . 7.- NTUs Eh mV 

Other 

Temperature 1.. oc 

2.1 mgiL 

-------------------------------------------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 mlglass 

----

Sampling Personnel Joe Hughes, David Page 

GAL./FT. H/4' =0.06 
1·112' = 0.09 

WELL CASING VOLUMES 
2' =0.16 3' =0.37 
2·112' = 0.26 3-1/2' = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4' = 0.65 
6' = 1.47 

projltf320\wslogl.xls 



~.,-GERAGHTY 
Alf &MILLER, INC . 
.., En rirolllllllllttll S•rvic11z 

A Heldemij CorJllallY 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page __ l~_ of 

Site Location ___ ...:B:..:.ir:..:.m:..::i:.:.ngw.:h.:.:a::.:m:.:.t.•.:.A:::Ia::b:.::a::..:.m.:.:a:__ ________ Site/Well No. .;...k.>_.:.·.:.~ r!..-______ _ 

Sample I.D. 970821 -LD- :s ~ -GW ()O -;. I 
Coded/ -Replicate N.;...;o;.;.... --------- Date S I L1 I 97 

Weather 
Purge ~ ..d_._ _ Purge 

~ .... ,..,-l '&"!:> Begin J 'J Ended /'--..-;-
--~---~~---

Time 
Collected 

EVACUATION DATA 

Description of Measuring Point (MP) -r.;c:-
Height of MP Above/Below Land Surface ~7-" MP Elevation 

• Total Sounded Depth of Well Below MP 4'}_ 1-q. Water-Level Elevation 
-t"\."l"'~-

Depth of Water Below MP ';2D. :}o Diameter of Casing "'2.. ,. 
"1.0·~ 4 .:; 'l I "!. 

;:a~ . 'k~o Water Column in Well 2.~.')';1- Total Purge Volume '2.$" 
l(, { Gallons per Foot (9.1(., Sampling Pump Intake 
~ -I) '"f.G, ... .., / A.'!, j,...., Gallons in Well ":1-:b (feet below MP) 

~ \ 0 \ . .., '). )'' .... e. ')v~~l#.>.....z:- ?v''"'.t:> • Evacuation Method 

SAMPLING DATA/FIELD PARAMETERS 

Color ~ Odor - Appearancec;-r..,~·.P ·'9 Temperature 2 ~ °C 

Specific Conductance ---- OK/ Dissolved 1 c.. 
jlffnhos/cm) __ t>_-...:.:~3:::..._______ pH ~-fo4 Oxygen · f mg/L 

"" 
Turbidity I~(, . 4; NTUs ....;;,.;::.._..:,_ ____ _ Eh _____ mv 

Other --------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

ipling Personnel Joe Hughes, David Page 

GAL/FT. 1-1/4" = 0.06 
1-112" = 0.09 

WELL CASING VOLUMES 
2" =0.16 3" =0.37 
2-112" = 0.26 3-112" = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" = 0.65 
6" = 1.47 

projltf320\wslog l.xls 



A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page If 

Site Location Birmingham, Alabama Site/Well No. \-tv.) • ; 'L. 

Sample I.D. 97081.1 -LD- 5"\ -GW oo 'l. 1-

~ ........ -\ 
Purge 

Weather 'Bo' \. Begin 

Description of Measuring Point (MP) 

Coded/ 
Replicate No. ------

Purge Time 
II os- Ended { '4.o Collected 

EVACUATION DATA 

4'1. ') 
MP Elevation 

Water-Level Elevation 

Date 

of 

:8 I 1-, I 97 

l( 4~-

Height of MP Above/Below Land Surface 

Total_ Sounded Depth of Well Below MP 

~-, , l o S-~ Depth of Water Below MP Diameter of Casing ~1.~-------------

. ~ ,.;! Water Column in Well 
~.o .:, 
\.~'\ tl'-.,.0 0 ')).<>· Gallons per Foot 

.. ~ Gallons in Well 
"3"o,.l. ' ~:z-

Evacuation Method 

().I {e. 

Total Purge Volume 3.::> .....:;;. ______ _ 
Sampling Pump Intake 

(feet below MP) 2 'S" --------

33. \o 

SAMPLING DATA/FIELD PARAMETERS 

Color Ct_.CCJM.-- Odor ----- Appearance ~ Temperature _2.._4..:_ ___ °C.;;.... 

Specific Conductance 
~ho~cm) --~~-~4~s-_____ __ Dissolved 

oxygen __ s_--+ _______ mgiL 
)'V\ 

Turbidity Cf. 1- NTUs _....:;_ ____ _ Eh mV -----
Other ------------------------------------------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (9010) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7 470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

----

Sampling Personnel Joe Hughes, David Page 

GAL.IFT. 1-1/4" = 0.06 
1-112' = 0.09 

WELL CASING VOLUMES 
2" = 0.16 3" = 0.37 
2-112' = 0.26 3-112" = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" = 0.65 
6" = 1.47 

projllf320\wslog l.xls 



.411fGERAGHTY 

~!~~!;%~~S; 
A Heldemlj Corrpany 

WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page ( t:;' of 

Site Location ___ ....:B::.:i.:..:.rm.:..:.i::..:noz:gh~a:::.m:.:J''-.:.A..::.Ia=:b:;:a:::.;m~a=----------Site/Well No. ..Jn....L.;.v.:;_;~:....:'!.:....?:.::..... _____ _ 
Coded/ 

Sample I.D. 9708'lc:;l -LD- 3'\ -GWoo?t Replicate N.:.:o::.·---------

Weather 
Purge 

c;,. ....... --1. Bo'~ Begin '" ~"0 
--~--~~------

Purge 
Ended tJ. 1 '5: 

Time 
Collected 

Description of Measuring Point (MP) 

Height of MP Above/Below Land Surface 

EVACUATION DATA 

'"ft.<.. 

41.<!0 

MP Elevation 

Water-Level Elevation 

Date '8 I "to I 97 

1 Total Sounded Depth of Well Below MP 

.IC(:_·~~ , ' Depth of Water Below MP 
--------

<> .~.... '()0 
..... ~ .., '5" .? c; Water Column in Well 

~·!. · :.,. ~ Gallons per Foot 

~o '~-" ·'- Gallons in Well 

~~-.. "'/ 
EO"dcuat1on Method 

Diameter of Casing _~..:_' ·-------
Total Purge Volume ......,.3~0:__ _____ _ 
Sampling Pump Intake 

(feet below MP) ..:..' 5..J-------

SAMPLING DATA/FIELD PARAMETERS 

Color C~ 

Specific Conductance 

Odor Appearance Temperature -----
Dissolved 

~~hos/cm) _..:..\ ·....;.1_4 ______ _ pH C. <r O Oxygen _'L.:._ . ...;:f> _______ mgiL 

Turbidity NTUs Eh mV --------- -----
Other ------------------------------------------------------------------

Constituents Sampled 

yocs (8260) 

_svocs (8270) 

_cyanide (9010) 

Priority Pollutant Metals & Barium (601 0) 

_Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

piing Personnel Joe Hughes, David Page 

GAL/FT. 1-114" = 0.06 
1-112" = 0.09 

WELL CASING VOLUMES 
2" =0.16 3" =0.37 
2-112" = 0.26 3-1/2" = 0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4" =0.65 
6" = 1.47 

projltf320\wslogl.xls 



..4.,.-GERAGHTY 
A If &MILLER, INC. 

..,.. EnvironmcRttd S•rvices 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 

, 

lc, 
Page __ _ of 

Site Location Birmingham, Alabama Site/Well No. t"Lc.-o)- 'W) 
------~~~~~~~--------------- ----~~----------

Sample I.D. 

Weather 

9708l-G -LD- 34 -GWDO">:.'\ S 
Coded/ CruA.tn<.....,S."Pui 
Replicate NO: 'h-.~ 1.0·1'1-Gw"'o~lfS 

Purge Purge 
~ f.d~ b~ ..... m. ~.,.Begin_l_'l._ec> ___ Ended 11..'1-S"" 

tzt~-..... 

EVACUATlON DATA 

Time 
Collected 

Description of Measuring Point (MP) -co c. 

Date 15 I ~I 97 

----~------------------------------------Height of MP Above/Below Land Surface t 2 ., MP Elevation 

, Total Sounded Depth of Well Below MP ~'.A Water-Level Elevation 
?fo'!o:~ "J, &_,<t.< Depth of Water Below MP C · ~s Diameter of Casing ....,).~' -------
~ Zo.,. o Water Column in Well ';o. o} Total Purge Volume ~..:::.......'>:.__ _____ _ 

?jd.~·,c..D ? 

~ <o o c;aa .,..o 
vacuation Method 

Gallons per Foot O.llo Sampling Pump Intake 

Gallons in Well "'.s 1< '> -. t '& (feet below MP) 

""2.'' 

SAMPLING DATA/FIELD PARAMETERS 

Color ~ Odor -------- Appearance_-____ Temperature _2._1 ____ °C.;;... 

specific conductlnce 
)Omhos/cm) --=--· '1_1\ ____________ _ pH (, -~~-

Dissolved 
Oxygen ___ {._n ______________ mgiL 

"" f5-~~ Turbidity NTUs -------- Eh mV ---------

Other -----------------------------------------------

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 

500 ml glass 

WELL CASING VOLUMES 
GAL./FT. 1-1/4' = 0.06 

1·112' = 0.09 
2' = 0.16 3' = 0.37 
2-112" =0.26 3-112' =0.50 

Preservative 

HCL 

None 

NaOH 

HN03 

HN03 

4' = 0.65 
6" =1.47 

proj\tf320\wslog l.xls 



.AWGERAGHTY 
AI" &MlLLER, INC. 
'W' Enrirorune11tal S•r•icel 

A Heldemlj Corrpany 
WATER SAMPLING LOG 

Project Name/Number Sloss Industries I TF0320.015 Page _....;.(..!...1 of 

Site Location ----=B:..:i:..:.rm:.;;i.;.:.ng"'h-=a~m"'-'...;..A~Ia;;:b;;:a::.:.m~a;...... ________ Site/Well No. ---.\-t.LJ_....;.;;;..;~~...;~:;_ _____ _ 

Sample I.D. 9708 ~ -LD- ~"'I -GWoo ?,'\,P 

Weather 

Description of Measuring Point (MP) 

Height of MP Above/Below Land Surface 

<! ~'o Total Sounded Depth of Well Below MP 

18'~ ,_.:; '< 12£1 Depth of Water Below MP 
-·~ <;. 

~l-35 ~ 
\.. -~ l" 
~,v 

, ~ {) 
\<·ll<.~-; 0 

Water Column in Well 

Gallons per Foot 

Gallons in Well 

Purge 
Begin 

Coded/ 

Replicate N.;.;o...;... ---------
t>lwfi~ Purge Time 

Date 8 I 2t> I 97 

14.--o Ended Collected \/:t-t s------
EVACUATION DATA 

o.\~o> 

MP Elevation 

Water-Level Elevation -.,.,....-------
Diameter of Casing _'-_" ______ _ 

Total Purge Volume ......::::">~1-=------
Sampling Pump Intake 

(feet below MP) 

\ « ?& "' "' t( 

vacuation Method '2 Wt; ~ <'7t.£ 'Nt-t? 

SAMPLING DATA/FIELD PARAMETEBS 

Color C-~ Odor Appearance S-rvi'U'.•P Temperature"'L~ h~ °C -----
Specific Conductance ! \ . \ , 
pmlhos/cm) _.:...l·.;.;;\ s---.~... _:_..:..v ___ _ 
in 

I Dissolved } 
pH 4 · "2-f, [ ~. <\" 1-- Oxygen I· ""1... L mgiL 

Turbidity _).~.~~l~~-~P_o ____ NTUs Eh mV 3oef-\ f ~ "2-

Other ------.--------------------------------
\) r..,., :jo""'"' \ 'l-'- . \ / 

Constituents Sampled 

VOCs (8260) 

SVOCs (8270) 

Cyanide (901 0) 

Priority Pollutant Metals & Barium (601 0) 

Mercury (7470) 

Remarks 

CONTAINER DESCRIPTION 

From 
Lab X or G&M __ _ 

3 40-ml vials 

2 1-liter amber glass 

1 1-quart, plastic 

500 ml plastic 
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I .1pling Personnel Joe Hughes, David Page 

GAL/FT. 1·114' = 0.06 
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WELL CASING VOLUMES 
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2·112' = 0.26 3-112' = 0.50 
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HCL 
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HN03 

HN03 

4' = 0.65 
6' = 1.47 
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Height of MP Above/Below Land Surface MP Elevation 

1. ~ot~l Sq_unded Depth of Well Below MP Water-Level Elevation-.,._,., _____ _ 

Diameter of Casing 2 1 "fl "12· 2-1 Depth of Water Below MP 0 

·'"' __5....-8 ~"'t 1 I , ,"1- " 
Water Column in Well Total Purge Volume qs= 

I, ~ '1 V 
\ .·. ~ 
w~ 
L. "l.." 

Sampling Pump Intake 

(feet below MP) Gallons in Well 
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NTUs Eh _____ mV 2.o~-. ho ~l'h-- ( 
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GAL/FT. 1·114' =0.06 
1·112' = 0.09 

40-ml vials HCL 
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1-quart, plastic NaOH 
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WELL CASING VOLUMES 
2' =0.16 3' =0.37 4' =0.65 
2-112'=0.26 3-112'=0.50 6' = 1.47 
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GEOPHYSICAL SURVEY AT SLOSS INDUSTRIES 
BIRMINGHAM, ALABAMA 

INTRODUCTION 

Geophysical surveys were required around Solid Waste Management Units (SWMU) 

at SLOSS Industries facility in Birmingham, Alabama. These surveys satisfy some of the 

requirements of an RlFS at this site. The surveys were a continuation of earlier surveys 

conducted in 1996, when seismic refraction data was recorded around the SWMU's. 

The data was recorded during the time period July 7 to July 14, 1997. 

Conductivity and resistivity surveys were run round ·SWMU 23 and SWMU 38/39. 

These were designed to see if conductive landfill material had migrated away from the 

landfills, probably as a leachate moving in the groundwater under and around the landfills. 

GEOLOGY I PHYSICS 

Many contaminants increase the electrical conductivity of water. This occurs either 

because the contaminant itself is electrically conductive, or more commonly because a suite 

of fluids moves with the contaminant, components of which are electrically conductive. 

Probably the most common substances which increase the electrical conductivity of water are 

salts of various kinds. When these flow from the ground surface through the unsaturated 

zone to the saturated zone they first increase the conductivity of the unsaturated zone. Once 

they reach the groundwater they then increase its electrical conductivity. 

The electrical conductivity of soils and rocks depends mostly on the porosity of these 

materials, the conductivity of the saturating water and the degree of saturation of the pores. 

However, another factor to be considered is the amount of clay present. Clays are very fine 

grained material and often have free electrical charges on the grain surfaces. These charges 
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contribute to the electrical conductivity and result in the conductivity of clay materials being 

higher than can be accounted for by considering porosity and saturating water conductivity. 

At the Sloss site five to twenty feet of soil covers a limestone bedrock. The limestone 

is steeply dipping and forms a somewhat erratic bedrock surface. In situ weathering of the 

bedrock has resulted in the formation of lenses of clay. 

Geophysical surveys were conducted around two main Solid Waste Management 

Units (SWMU) at the site. These landfills contain industrial waste including fly ash which 

contains metals. It is suspected that this material may be electrically conductive. The 

geophysical surveys were designed to measure the electrical conductivity of the ground and 

to locate any anomalous areas of unusually high conductivity. 

It is expected that the electrical conductivity of the ground at Sloss can be broadly 

divided into the overburden conductivity and the bedrock conductivity. Although the water 

table is generally well below the bedrock surface there are areas of saturation within the 

limestone above the water table. It is expected that the limestone bedrock will generally have 

a lower conductivity than the overburden. This is because, apart from fractured regions, 

limestone is generally a low porosity rock. In regions where the limestone is fractured and 

saturated its conductivity will be increased. Contamination from the SWMU 's, if it occurs, 

may have drained vertically into the ground until reaching a saturated zone within the 

limestone. It would then move along with the groundwater movement, which is generally to 

the north. In addition, during heavy rains, contamination may drain from the SWMU's onto 

the local ground surface and then infiltrate the soil and bedrock. The geophysical surveys are 

primarily designed to locate areas of high conductivity associated with contaminants in the 

bedrock. 

Because of the higher expected conductivity of the overburden, and the variable 

nature of the overburden thickness, surveys were performed to map the ground conductivity 
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to different depths. This better allows an interpretation of the conductivity of the overburden 

and the bedrock. 

GEOPHYSICAL MEASUREMENTS 

The electrical conductivity of the ground can be measured using several different 

methods. Two methods were used on this survey broadly called Terrain Conductivity and 

Ground Resistivity. Terrain Conductivity was measured using two instruments, one called 

an EM31 and the other an EM34. The EM31 can measure Terrain Conductivity at two 

depths, 10 and about 18 feet. At this site the EM31 was used to measure conductivities to 18 

feet depth. The EM34 can also be used in different modes to give different depths. At this 

site the instrument was used with a coil separation of 20 meters and in the horizontal dipole 

mode. In this configuration the instrument has a depth of investigation of about 50 feet. 

Both instruments essentially measure the bulk electrical conductivity of the ground down to 

the depth of investigation of that instrument. 

In addition, Ground Resistivity measurements were also taken. These measure the 

resistivity (reciprocal of conductivity) of the ground. Ground Resistivity measurements were 

taken using four electrodes (12 inch nails) placed into the ground a few inches. The 

electrodes are in a straight line with the two inner electrodes being placed close together (a 

few feet) and the two outer electrodes being either 20 feet or 100 feet from the center of the 

"array". This particular electrode array used to obtain the resistivity measurements is called 

the Schlumberger array. A small electrical current is passed through the outer electrodes 

which then penetrates the ground. The voltage developed by this current is then measured 

across the two inner electrodes. Simple calculations using the electrode array geometry along 

with the current and measured voltage give the resistivity of the ground. The depth of 

investigation of the Schlumberger array depends on the resistivity structure of the ground but 

is generally somewhat less than the distance from the center of the electrode array to one of 

the outer electrodes. 
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The EM31 and EM34 instruments use electromagnetic waves to measure the 

conductivity of the ground. These waves are generated in a coil through which oscillating 

electrical current flows. The electromagnetic field surrounds the coil and interacts with any 

conductive material in the vicinity of the coil. At the Sloss site there were above ground 

pipes at some locations and railroad lines and cars along the north western side of SWMU 

38/39. It was suspected that these cars in particular would influence the conductivity 

readings. This would be particularly true with the EM34 system which penetrates to a greater 

depth than the EM31 and has a larger sphere of influence. However, with Grounded 

Resistivity measurements the electrical current is injected directly into the ground. Very 

little electrical current is present in the atmosphere above the ground and the above ground 

railroad cars have little influence on the data. 

GEOPHYSICAL RESULTS 

SWMU23 

SWMU 23 is at the north end of the Sloss site and is at a higher elevation than 

SWMU 38/39. No "cultural" features are close to the landfill which would interfere with the 

EM31 or EM34 instruments. Data was recorded with the EM31 at stations spaced 5 feet 

apart around the landfill. Additionally, data was recorded with the EM34 configured to have 

a depth of investigation· of about 50 feet. EM34 readings were taken every 25 feet. The 

EM31 data is presented on figure 1. The EM34 data is presented on figure 2. Both of these 

plots show the conductivity data presented as a colored ribbon around the path taken during 

data recording. The numbers along this path are the field flag numbers used to locate the 

traverse. These have been surveyed and are used to locate and present the data at its proper 

location. These flags are 50 feet apart. The color bar at the side of the data shows the 

conductivity values associated with each of the traverses. Both the EM31 and EM34 data sets 

are also presented on Figure 3 in order to compare directly the deep and shallow data. On the 

EM31 data three anomalies are seen and are labeled A, B and C on figure 1. Figure 2 shows 

anomalies A and D seen by the deeper looking EM34. Figure 3 shows that anomaly A is 
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clearly observed on both data sets. Anomalies C (EM31) and D(EM34) are each quite 

complex anomalies and generally occur over the same region but with different locations for 

their maximum values. 

Anomaly B is seen mostly on the EM31 data. The EM34 data shows only a low 

amplitude anomaly at this site. Therefore this anomaly probably reflects overburden 

thickness variations rather than conductive material in the bedrock. The region about 

anomaly A is topographically higher than the SWMU, which appears to be in a small 

depression in the hillside. Since Anomaly A is visible in the shallow data (EM31 ), and, 

because it is topographically higher than the SWMU, it is unlikely to result from 

contamination from the SWMU. It seems likely therefore that this higher conductivity zone 

is caused by clay. 

As discussed above, anomalies C and D are essentially complex anomalies in the 

same region and are therefore considered as one anomaly. Thus the area has increased 

conductivity both at shallow and deeper levels. This area is generally a small valley and is 

topographically lower than the SWMU. It is possible that these anomalies result from liquids 

flowing down the valley from the SWMU and infiltrating into the bedrock. However, it 

should be noted that the maximum conductivity at this location is only about 30 millimho/m 

which is not a high value. Moreover, the average shallow conductivity is less than 20 

millimho/m and the average deep conductivity is less than 15 millimho/m. 

SWMU38/39 

It was initially planned to conduct EM31 and EM34 around most of this landfill 

Resistivity was planned for only a small section along the north western side of the landfill 

near the rail road tracks. However an overhead pipeline was present along the south eastern 

part of the SWMU and a buried gas pipeline was present along the northern part of the south 

eastern side of the landfill. The approximate locations of these pipelines are shown on 

figures I and 2. Because of the overhead pipeline and the railroad tracks and cars it was 

ARCADIS GERAGHTY&MILLER 



6 

decided to conduct Grounded Resistivity readings around the landfill instead of the EM34 

measurements. Since the radius of influence of the EM31 is only about 20 feet it was felt 

that the overhead pipeline would not significantly interfere with this data. Only the railroad 

cars may be a problem for the EM31. Because of this a shallower Grounded Resistivity 

survey was also conducted along the railroad tracks. 

In order to determine the vertical succession of resistivity two Schlumberger 

soundings were conducted. The locations for the two soundings are shown on figures 1 and 2 

as locations S1 and S2. The sounding data is presented as figures 6 and 7. The data is 

presented as a graph showing the measured resistivity (usually called Apparent resistivity) 

against the half current electrode spacing. This data has been interpreted to provide the 

variation of resistivity with depth. The interpretation of each sounding is presented on the 

upper right hand side of each sounding plot. 

Sounding S I shows a resistive layer, interpreted to be limestone bedrock, at a depth 

of 9.5 feet. The overburden is more conductive than the bedrock as was expected. 

Soundings S2 shows bedrock to be somewhat deeper at 21 feet. The limestone bedrock here 

is less conductive than that at S 1 indicating a more competent and less fractured rock. The 

soundings also show that an electrode spacing of 100 feet penetrates well into the bedrock. A 

spacing of 20 feet barely reaches the bedrock and provides data mostly influenced by the 

overburden. 

The EM31 data around SWMU 38/39 is presented on figure 1. The resistivity data 

around SWMU 38/39 is presented on figure 2. Figure 2 shows the resistivity data around the 

landfill as a colored ribbon representing the conductivity values obtained. The field flag 

numbers are also presented. Figure 4 presents both the resistivity and EM31 data. The 

EM31 data shows four areas of higher conductivity. These are shown on figure 1 and are 

labeled E, F, G and H. The resistivity data, shown on figure 2, shows only anomalies E, F 

and H. A comparison of the resistivity and EM31 data on figure 4 shows that anomaly G is 

not seen on the resistivity plot indicating no bedrock anomaly. Thus only anomalies E, F and 
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H are considered. Anomaly H crosses an area where material from the landfill appears to 

have spread out and may lie under the traverse location. If this landfill material is 

conductive, as is suspected, then this anomaly results from this conductive material. This 

interpretation is supported by the fact that only a low amplitude anomaly seen on the deeper 

resistivity data at this location. Anomalies E and F are essentially part of a broader region of 

higher conductivity along the northern edge of the landfill. This is along a roadside. 

Comparing the EM31 and resistivity data on figure 4 shows that the anomaly is most 

prevalent on the EM31 data and less so on the resistivity data. Therefore the conductivity 

anomaly is less pronounced at depth. It is possible that this anomaly results from a clay layer 

or thicker overburden at this location. 

Along the north western side of SWMU 38/39 run several rail road tracks on which 

were parked a line of rail road cars. It was thought that these cars would influence the EM31 

data. If this was the case then the shallow conductivity data along this side of the landfill 

would not provide a good indication of the overburden conductivity. Therefore a resistivity 

traverse was conducted along this side of the SWMU using a 20 foot electrode spacing. This 

electrode spacing provides a similar depth of investiga'tion to that of the EM31. The data is 

plotted as a colored ribbon on figure 2, offset 100 feet to the west of its correct position. 

Figure 5 presents this data, converted to conductivity, along with the conductivity data 

recorded with an electrode spacing of 100 feet. As can be seen from this graph, variations in 

the shallow conductivity are between 20 and 50 millirnho/m which is not a particularly wide 

range. In addition, no particular anomaly stands out. The deeper conductivity values show 

even less variation and again present no large anomalies. 

CONCLUSIONS 

Terrain Conductivity and Ground Resistivity data have been acquired around SWMU 

23 and SWMU 38/39 at the Sloss site in Birmingham, Alabama. The surveys show several 

anomalies labeled A through H. However, anomalies B, G and H all appear to be caused by 

fairly shallow features and are not considered bedrock anomalies. Anomaly A on SWMU 23 
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is topographically higher than the SWMU and therefore it seems unlikely that it results from 

contamination from the SWMU. This anomaly is interpreted as resulting from clay at this 

location. Anomalies E and F are part of a broad complex anomaly at the north end of 

SWMU 38/39. Although fairly high conductivity values are seen on the EM31 data much 

lower values occur on the resistivity data. This anomaly could therefore result from clay or 

deeper overburden. Finally anomalies C and D (SWMU 23) are part of a complex anomaly 

at this location. The anomaly is seen in the shallow and deep results although the amplitudes 

are not particularly high. This data suggests that conductivity is increased in the bedrock at 

this location. 
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Mw21si 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 14:21:57 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW21SI.DAT 
Output file ........ MW21SI.OUT 
Data set title ..... MW-21 SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/17/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 1.77 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 . 
Aquifer saturated thickness ...... 26.58 
Well screen length ............... 10 
Static height of water in well ... 26.58 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 411 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 118 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3.8727E-005 +/-
7.8414E-001 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
5.0540E-007 ft/min 
4.0214E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 37 
Number of estimated parameters .... 2 
Degrees of freedom ................ 35 
Residual mean ..................... 0.0002284 
Residual standard deviation ....... 0.009762 
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Residual variance ................. 9.531E-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

2 0.76 0.73447 0.025534 1 
2.5 0.74 0.72255 0.017452 1 

3 0.72 0. 71082 0.0091774 1 
3.5 0.7 0.69929 0.0007123 1 

4 0.69 0.68794 0.00206 1 
4.5 0.68 0.67678 0.0032236 1 

5 0.66 0.66579 -0.0057939 1 
5.5 0.66 0.65499 0.0050103 1 

6 0.64 0.64436 -0.0043608 1 
6.5 0.63 0.6339 -0.0039044 1 

7 0.62 0.62362 -0.0036177 1 
7.5 0.61 0.6135 -0.0034979 1 

8 0.6 0.60354 -0.0035423 1 
8.5 0.58 0.59375 -0.013748 1 

9 0.57 0. 58411 -0.014113 1 
9.5 0.57 0.57463 -0.0046344 1 

10 0.56 0.56531 -0.0053095 1 
11 0.54 0. 54711 -0.0071112 1 
12 0.52 0.5295 -0.0094987 1 
13 0.5 0.51245 -0.012453 1 
14 0.49 0.49596 -0.0059564 1 
15 0.47 0.47999 -0.0099907 1 
16 0.46 0.46454 -0.0045389 1 

17 0.45 0.44958 0.00041546 1 
18 0.43 0.43511 -0.0051116 1 
19 0.41 0.4211 -0.011105 1 
20 0.41 0.40755 0.0024515 1 

Page 3 



Mw21si 

21 0.39 0.39443 -0.0044287 1 
22 0.38 0.38173 -0.0017314 1 
23 0.37 0.36944 0.00055726 1 
24 0.38 0.35755 0.02245 1 
25 0.36 0.34604 0. 01396 1 
26 0.35 0.3349 0.0151 1 
27 0.33 0.32412 0.0058811 1 
28 0.32 0.31368 0.0063151 1 
29 0.31 0.30359 0.0064132 1 
30 0.3 0.29381 0.0061862 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3.8727E-005 ft/min 
7.8414E-001 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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AQTESOLV R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 14:23:57 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW21SO.DAT 
Output file ........ MW21SO.OUT 
Data set title ..... MW-21 SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/17/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 1.1 
Radius of well casing ............ 0.0833 
Radius of wellbore ......... , ..... 0.25 
Aquifer saturated thickness ...... 26.58 
Well screen length ............... 10 
Static height of water in well ... 26.58 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 411 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 122 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
5.3492E-005 +/-
7.4301E-001 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
6.2581E-007 ft/min 
3.8194E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 32 
Number of estimated parameters .... 2 

' Degrees of freedom ................ 30 
Residual mean ..................... 0.0001483 
Residual standard deviation ....... 0.007822 
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Residual variance ................. 6.119E-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

2 0.69 0.67879 0.011211 1 
2.5 0.67 0.66362 0.0063782 1 

3 0.65 0.64879 0.0012069 1 
3.5 0.64 0.6343 0.0057041 1 

4 0.62 0.62012 -0.00012253 1 
4.5 0.61 0.60627 0.0037341 1 

5 0.59 0.59272 -0.0027189 1 
5.5 0.58 0.57947 0.00052542 1 

6 0.56 0.56653 -0.0065262 1 
6.5 0.54 0.55387 -0.013867 1 

7 0.54 0.54149 -0.001491 1 
7.5 0.53 0.52939 0.00060857 1 

8 0.52 0.51756 0.0024378 1 
8.5 0.51 0.506 0.0040027 1 

9 0.5 0.49469 0.0053093 1 
9.5 0.47 0.48364 -0.013637 1 

10 0.46 0.47283 -0.01283 1 
11 0.44 0.45194 -0.011935 1 
12 0.43 0.43196 -0.001964 1 
13 0.41 0.41288 -0.0028752 1 
14 0. 39 0.39463 -0.00463 1 
15 0.38 0.37719 0.002809 1 
16 0.36 0.36052 -0.00052266 1 
17 0.35 0.34459 0.0054091 1 
18 0.35 0.32936 0.020637 1 
19 0.31 0.31481 -0.0048084 1 
20 0.3 0.3009 -0.00089682 1 
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21 0.28 0.2876 -0.0076 1 
22 0.27 0.27489 -0.0048907 1 
23 0.27 0.26274 0.0072569 1 
24 0.26 0. 25113 0.0088677 1 
25 0.25 0.24003 0.0099654 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
5.3492E-005 ft/min 
7.4301E-001 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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SEI00013 
Enviro1uncntal Logger 

I 5-Aug 20:03 

Unit# 

INPlJf 

Reference 
Scale factor 

Offset 

Stq>/1 

Stq>/1 

Time 
0 

0.0033 
0.0066 

0.0099 

0.0133 

0.0166 
0.02 

0.0233 
0.0266 

0.03 

0.0333 

0.05 

0.0666 
0.0833 

0.1 

0.1166 

0.1333 
0.15 

0.1666 

0.1833 

0.2 

0.2166 

0.2333 
0.25 

0.2666 
0.2833 

0.3 

0.3166 

0.3333 

0.4167 

0.5 

0.5833 
0.6667 

0.75 

0.8333 
0.9167 

I 
1.0833 

1.1667 

1.25 

Slug In 

331 Test# 4 

1:00 Level 

94.2 

9.97 

0.03 

0 

(F) 

I S·Aug 13:38 

IS-Aug 15:08 

Slug Out 

93.68 93.64 

93.67 

93.68 

93.68 

93.68 

93.68 

93.68 
93.32 
92.85 

92.78 

92.51 

91.62 

91.56 

91.37 

91.77 

92.78 

91.96 
92.08 

92.18 

92.27 

92.36 

92A5 

92.53 

92.61 
92.7 

92.76 

92.83 

92.9 

92.97 

93.33 

93.56 

93.65 

93.68 

93.68 

93.68 
93.68 

93.68 

93.68 

93.68 

93.68 

93.64 

93.65 

93.68 

95.4 

94.73 
94.22 
94.89 

95.48 
95.16 

95.92 

95.1 

95.58 

95.46 

95.36 

95.26 

95.17 
95.07 

95 

94.91 

94.84 
94.77 

94.7 

94.63 
94.57 
94.51 

94.45 

94.4 

94.35 

94.14 

93.99 

93.87 

93.79 

93.74 

93.7 

93.68 

93.67 

93.65 

93.65 

93.65 
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TOC 

Time 
1.3333 
1.4166 

u 
1.5833 

1.6667 

1.75 

1.8333 
1.9167 

2 
2.5 

3 
3.5 

4 

4.5 

5 
5.5 

6 
6.5 

7 

7.5 

8 

8.5 

9 
9.5 

10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Slug In Slug Out 
93.68 93.64 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 
93.68 
93.67 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 

93.68 

93.67 

93.68 

93.68 

93.68 

93.68 
93.68 
93.68 

93.68 

93.68 

93.68 

93.68 

93.67 
93.67 

93.67 

93.67 

93.67 

93.67 

93.67 

93.67 

93.67 

93.67 

93.64 
93.64 

93.64 

93.64 

93.64 
93.64 
93.64 

93.64 
93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.64 
93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.64 
93.64 
93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.64 

93.63 

93.63 
93.64 

93.63 

93.63 

93.63 

93.63 

Time 
26 

27 

28 

29 

30 

31 
32 

33 
34 

35 

36 

37 

38 

39 
40 

41 

42 
43 

44 

45 

46 

47 
48 

49 
50 

51 

52 

53 

54 
55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

Slug In Slug Out 

93.67 93.63 

93.67 

93.67 

93.67 

93.67 

93.67 

93.66 
93.67 

93.67 
93.67 

93.66 

93.66 

93.66 

93.66 

93.66 

93.66 

93.66 
93.66 

93.66 

93.66 

93.66 

93.66 
93.66 

93.66 
93.66 

93.66 

93.66 

93.66 

93.66 

93.66 

93.66 

93.66 

93.65 

93.65 

93.66 

93.66 

93.66 

93.65 

93.65 

93.66 

93.63 
93.63 

93.63 

93.63 

93.63 

93.63 
93.63 
93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.63 

93.62 

93.63 

93.62 
93.62 
93.62 

93.62 

93.62 

93.62 

93.62 

93.62 

93.62 

93.62 

93.62 

93.62· 

93.62 

93.62 

93.62 

93.62 

93.62 

93.62 



,l 
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Y-J1 P-3"r GD ( Tin1e Slug In Slug Out Time Slug In Slug Out ,q,'i 'l~ 
66 93.65 93.62 106 93.63 
67 93.66 93.62 107 93.63 
68 93.65 93.62 108 93.63 
69 93.65 93.62 109 93.63 
70 93.65 93.62 110 93.63 
71 93.65 93.62 Ill 93.63 
72 93.65 93.62 112 93.63 
73 93.65 93.63 113 93.63 
74 93.65 93.63 114 93.63 
75 93.65 93.63 115 93.63 
76 93.65 93.63 116 93.63 
77 93.65 93.63 117 93.63 

) 78 93.65 93.63 118 93.63 
79 93.65 93.63 119 93.63 ·' 

80 93.65 93.62 120 93.63 
81 93.65 93.62 121 93.63 
82 93.65 93.62 122 93.62 
83 93.65 93.62 123 93.62 
84 93.65 93.62 124 93.63 
85 93.65 93.62 125 93.63 
86 93.65 93.62 126 93.63 
87 93.65 93.62 127 93.63 
88 93.65 93.62 128 93.63 
89 93.65 93.63 129 93.63 
90 93.63 130 93.63 
91 93.63 131 93.63 
92 93.63 132 93.63 
93 93.63 133 93.62 
94 93.63 134 93.62 
9S 93.63 135 93.62 
96 93.63 136 93.62 
97 93.63 137 93.62 
98 93.63 138 93.62 
99 93.63 139 93.62 

100 93.63 
101 93.63 
102 93.63 
103 93.63 
104 93.63 
lOS 93.63 

) 
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Time 

\LoW -'2.? 

.,..M'() 

Slug In Slug Oul 

66 39.47 39.8l 

67 

68 
69 
70 

71 

72 
73 
74 
7l 
76 
77 

78 
79 

80 
81 
82 
83 
84 
8l 
86 
87 
88 
89 
90 

91 
92 
93 
94 
9l 
96 
97 
98 
99 

100 
101 

102 

103 

104 

10l 

39.47 

39.47 
39.47 

39.47 
39.48 

39.48 
39.48 
39.48 
39.48 
39.48 
39.48 
39.48 
39.48 

39.47 
39.48 
39.48 
39.48 
39.48 
39.48 

39.48 
39.49 
39.48 
39.49 
39.48 
39.48 

39.49 
39.48 
39.48 
39.48 
39.48 
39.48 
39.49 

39.49 

39.48 

39.84 

39.83 
39.83 

39.82 
39.82 

39.81 

39.81 
39.8 
39.8 

39.79 
39.79 
39.78 

39.78 

39.77 
39.77 
39.77 

39.76 
39.76 

39.76 

39.7l 
39.7l 
39.74 
39.74 
39.73 
39.73 
39.73 
39.72 
39.72 

39.71 
39.71 
39.71 

39.7 
39.7 

39.7 
39.49 39.69 

39.49 39.69 

39.48 39.69 
39.48 39.68 
39.48 • 39.68 
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Time Slug In Slug Out 

106 39.48 39.67 
107 

108 
109 

110 
Ill 
112 
113 
114 
Ill 
116 
117 
118 
119 
120 

121 
122 
123 
124 

Ill 

126 
117 
128 
129 
130 
131 
131 
133 
134 

Ill 
136 
137 
138 
139 

140 
141 
141 

143 

144 
14l 

39.48 
39.48 
39.48 

39.48 
39.48 

39.48 
39.48 
39.48 
39.48 
39.48 
39.48 
39.48 

39.48 

39.48 
39.47 
39.48 
39.48 
39.47 

39.48 

39.48 
39.47 
39.47 
39.47 
39.47 
39.48 
39.47 
39.47 
39.47 

39.47 
39.47 
39.47 
39.47 

39.46 
39.46 
39.47 

39.46 

39.46 

39.46 

39.4l 

39.67 

39.67 
39.66 

39.66 
39.66 

39.66 
39.6l 
39.6l 
39.64 
39.64 
39.64 

39.63 
39.63 

39.63 
39.62 
39.62 
39.61 
39.61 
39.61 

39.6 
39.6 

39.6 
39.6 
39.6 

39.l9 
39.l9 
39.l9 
39.l8 
39.l8 
39.l8 
39.H 
39.l7 

39.l7 

39.l6 
39.l6 

39.l6 
39.l6 

39.ll 

39.ll 

Time 

n........ -"2.:, 
..p:J1J 

Slug In Slug Oul 

146 39.4l 39.l4 

147 
148 
149 

llO 

Ill 

Ill 
ll3 
ll4 
Ill 
ll6 
ll7 

158 

ll9 
160 

161 
162 

163 
164 

16l 
166 

167 
168 
169 
170 
171 

172 
173 
174 

17l 
176 
177 
178 

179 

180 
181 

181 
183 

184 

18l 

39.4l 
39.4l 
39.4l 

39.4l 

39.4l 

39.4l 
39.44 
39.44 
39.44 
39.44 
39.44 

39.44 
39.44 

39.44 
39.44 
39.44 
39.44 
39.43 

39.43 
39.43 

39.43 
39.43 
39.43 
39.43 
39.43 

39.43 
39.43 
39.43 
39.43 
39.43 
39.43 
39.43 
39.42 

39.42 

39.l4 
39.l4 

39.l4 
39.l4 

39.l3 

39.l3 
39.l3 
39.l3 
39.l2 
39.l2 
39.ll 
39.ll 

39.ll 

39.ll 
39.ll 

39.l 
39.l 
39.l 
39.l 

39.49 

39.49 
39.49 
39.48 
39.48 

39.48 
39.48 
39.48 
39.47 
39.47 
39.47 
39.47 
39.46 

39.46 

39.46 
39.46 

39.4l 
39.45 

39.4l 

39.4l 

D00507 

~-"2..~ 

'""Ti.:::•mc.:.:......~.::.s.:::'~""'~::.:.n_CW'1{<t :t-
186 
187 
188 
189 

190 

191 

192 
193 
194 
19l 
196 
197 
198 

199 

200 

201 
101 
203 

204 

20l 
106 
107 
208 

209 
210 

211 
212 

213 
214 

lll 
216 
217 

218 
219 

220 

221 
222 

113 
214 
l2l 
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E.nvirowncntal Logger 

15-Aug 19:43 

(Ji;) (.L <j I'\ ~ 
Unit# 

INPlJf 

Reference 
Seale factor 

Olfset 

Step# 
Step# 

Time 
0 

0.0033 
0.0066 
0.0099 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 

0.05 
0.0666 
0.0833 

0.1 
0.1166 
0.1333 

0.15 
0.1666 
0.1833 

0.2 
0.211i6 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0.5 
0.5833 
0.6667 

0.75 
0.8333 
0.9167 

I 
1.0833 
1.1667 

1.25 

Slug In 
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331 Test# 

1:00 Level 

39.89 
9.97 

0.03 

0 

I 

(F) 

14-Aug 10:40 
14-Aug 13:41 

Slug Out 
39.88 39.42 
39.88 39.51 
39.88 
39.87 
39.88 
38.19 
38.17 
38.03 
38.25 
37.52 
36.66 
37.48 
36.87 
37.47 
37.85 
38.29 
37.76 
37.77 

37.8 
37.79 
37.99 
37.96 
37.93 
37.99 

38 
38.02 
38.03 
38.04 
38.05 
38.13 
38.14 
38.19 
38.23 
38.25 
38.29 
38.31 
38.34 
38.38 
38.38 

38.39 

40.4 
40 

40.06 
40.09 
39.45 
40.49 
39.99 
39.72 
40.68 
42.07 
41.81 
41.72 
41.67 
4L62 
41.58 
41.55 
41.53 

41.5 
41.48 
41.46 
41.44 
41.43 
41.42 

41.4 
41.59 
41.43 
41.37 
41.31 
41.27 

41.24 
41.21 
41.19 
41.17 
41.15 
41.13 
41.11 
41.09 
41.08 

TOC 

I'::Rr t"\w -1..;. 

Time Slug In Slug Out 
1.3333 
1.4166 

u 
1.5833 
1.6667 

L75 
1.8333 
1.9167 

2 

2.5 
3 

3.5 
4 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

9.5 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

38.42 4L06 
38.41 41.05 
38.45 
38.47 
38.49 
38.51 
38.52 
38.54 
38.55 
38.62 
38.68 
38.74 
38.78 
38.82 
38.86 
38.89 
38.92 
38.95 
38.97 

39 
39.02 
39.04 
39.06 
39.08 
39.09 
39.13 
39.15 
39.17 
39.19 
39.21 
39.22 
39.23 
39.24 
39.26 
39.27 
39.28 
39.29 
39.31 
39.31 

39.32 

41.03 
41.02 
41.01 

41 
40.99 
40.98 
40.97 
40.91 
40.86 
40.81 
40.77 
40.74 

40.7 
40.68 
40.65 
40.62 

40.6 
40.58 
40.56 
40.54 
40.52 

40.5 
40.48 
40.45 
40.42 
40.39 
40.37 
40.34 
40.32 

40.3 
40.28 
40.27 
40.25 
40.23 
40.22 

40.2 
40.19 
40.17 

Time 

-Mtt--~-1..~ 

Slug In Slug Out 
26 . 39.33 40.16 
27 
28 
29 
30 
31 
32 
33 
34 

. 35 
36 
37 
38 

39.34 
39.35 
39.35 
39.36 
39.37 
39.37 
39.38 
39.38 
39.39 
39.39 

39.4 
39.4 

39 39.4 
40 39.41 
41 39.41 
42 39.42 
43 39.42 
44 39.42 
45 39.43 
46 39.43 
47 39.47 
48 39.43 
49 - 39.44 
50 39.44 
51 39.44 
52 39.45 
53 39.45 
54 39.45 
55 39.45 
56 39.46 
57 39.46 
58 39.46 
59 39.46 
GO 39.46 
61 39.46 
62 39.46 
63 39.47 
64 
65 

39.47 
39.47 

40.15 
40.13 
40.13 
40.12 

40.1 

40.09 
40.08 
40.07 
40.06 
40.06 
40.04 
40.03 
40.03 
40.01 
40.01 

40 
40 

39.99 
39.98 
39.97 
39.97 
39.96 
39.95 
39.94 
39.94 
39.93 
39.92 

39.9 
39.9 
39.9 

39.89 
39.89 
39.89 
39.87 
39.87 
39.87 
39.87 
39.86 
39.85 

) 

) 



Slug Out 
39.44 
39.44 

39.44 

39.43 
39.43 

39.43 
39.43 

39.43 

39.43 

39.42 

39.42 

39.42 

39.42 

39.41 

39.41 
39.41 

39.41 

39.4 

39.4 

39.4 

39.4 

39.39 

39.39 

39.39 

39.39 

39.38 

39.38 

39.38 
39.38 
39.37 

39.37 

39.37 

39.37 

39.37 

39.36 

39.36 

39.36 

39.36 

39.35 

39.35 

Time 
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226 
227 

228 

229 

230 
231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 
242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 
254 
255 
256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

Slug In Slug Out 

39.35 
39.35 
39.35 

39.34 

39.34 
39.34 

39.34 

39.34 

39.33 

39.33 

39.33 

39.33 

39.32 

39.32 

39.32 

39.32 

39.31 

39.31 

39.31 

39.31 

39.31 

39.31 

39.3 

39.3 

39.3 

39.3 

39.29 

39.29 
39.29 
39.29 

39.29 

39.29 

39.28 

39.28 

39.28 

39.28 

39.27 

39.27 

39.27 

39.27 

Tin~ 

266 
267 

268 

269 
270 

271 

272 

273 

274 

275 

276 
277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 
294 

295 

296 

297 

298 

299 

300 

301 

302 

303 

304 

305 

Slug In Slug Out 
39.27 

39.26 

39.26 
39.26 

39.26 

39.26 

39.25 

39.25 

39.25 

39.25 

39.25 

39.25 

39.24 

39.24 

39.24 
39.24 

39.24 

39.23 

39.23 

39.23 

39.23 

39.23 

39.22 

39.22 

39.22 

39.22 

39.22 

39.21 
39.21 
39.21 

39.21 

39.21 

39.21 

39.2 

39.2 

39.2 

39.2 

39.2 

39.2 

39.2 

Time 

1-t....:, --z-~ aJP I 
s1u:=: slugOut 

1r;j117--
306 39.19 
307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 
321 

322 

323 
324 

325 

326 

327 

328 

329 

330 

331 

39.19 

39.19 

39.19 
39.18 

39.18 

39.18 

39.18 

39.18 

39.18 

39.17 
39.17 

39.17 

39.17 

39.17 
39.17 

39.16 

39.16 

39.16 

39.16 

39.16 

39.15 

39.15 

39.15 

39.15 

39.15 

) 

) 



) 

) 

SEIOOOB 

Enviroauncntal Logger 

23-Aug 15:12 

~ ~ -"2-4 (E) (">J. ,•J::, :r 
Unit# 

INPlJf 

Reference 

Scale factor 

Offset 

Stepll 

Stepll 

Time 

0 
0.0033 
0.0066 
0.0099 

0.0133 

0.0166 

0.02 
0.0233 

0.0266 
0.03 

0.0333 

0.05 
0.0666 
0.0833 

0.1 
0.1166 

0.1333 
0.15 

0.1666 
0.1833 

0.2 

0.2166 

0.2333 
0.25 

0.2666 
0.2833 

0.3 
0.3166 
0.3333 

0.4167 
0.5 

0.5833 

0.6667 

0.75 

0.8333 
0.9167 

l 
1.0833 

1.1667 

1.25 

Slug In 
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331 Test# 

I :00 Level 

16.5 

9.97 

0.03 

2 

(F) 

16-Aug 18:01 
16-Aug 20:00 

Slug Out 

16.52 16.8 
16.52 
,16.52 

'16.52 
16.52 

16.52 

16.52 

16.57 
16.49 

16.54 
16.63 
l6.Q2 

15.33 
14.49 
14.31 

14.4 
14.31 
14.15 

13.95 
14.15 
13.99 

14.3 

14.1 
14.58 
14.42 
14.09 
14.15 
14.18 
14.2 

14.18 
14.22 

14.23 
14.26 

14.26 
14.28 
14.29 

14.31 

14.31 
14.33 

14.34 

16.83 
17.62 
17.38 

17.59 

17.87 

18.12 

18.39 

18.48 
18.46 

18.43 
18.39 
18.41 
18.38 
18.36 
18.39 

18.34 
18.25 

18.34 
18.34 
18.34 
18.34 

18.34 
18.34 
18.34 
18.33 
18.33 
18.33 
18.33 
18.33 

18.32 
18.32 
18.31 

18.31 
18.3 

18.29 

18.29 
18.28 
18.28 

18.28 

TOC 

..........,_"1.4 
~ 

Time Slug In Slug Out 

1.3333 14.35 18.27 
1.4166 

I.S 
I.S833 

1.6667 

1.75 

1.8333 

1.9167 
2 

2.5 

3 
3.5 

4 
4.5 

5 

5.5 

6 
6.5 

7 
7.5 

8 
8.5 

9 
9.5 

10 
11 

12 
13 
14 
15 
16 
17 

18 

19 

20 
21 
22 
23 
24 

25 

14.37 
14.38 
14.39 

14.39 

14.42 

14.42 

14.43 
14.44 

14.49 
14.55 

14.6 
14.67 
14.74 
14.8 

14.86 
14.92 
14.98 

15.03 
15.08 
15.12 
15.17 
15.21 

15.25 
15.29 
15.38 
15.45 

15.51 
15.58 

15.63 
15.69 
15.75 

15.8 

15.84 

15.89 

15.93 
15.97 

16.01 
16.04 

16.08 

18.27 
18.26 

18.26 
18.25 

18.25 
18.24 

18.24 
18.23 

18.21 
18.18 

18.16 
18.14 
18.11 
18.09 

18.07 
18.05 
18.03 

18 
17.99 
17.96 

17.94 
17.93 

17.9 
17.88 
17.85 
17.81 
17.77 
17.74 
17.71 

17.68 
17.65 
17.62 

17.59 

17.57 
17.54 

17.51 
17.49 

17.46 

17.44 

Time 

@ r/c~A?--
000501 

1--L....:,-L<( 
~ 

Slug In Slug Out 
26 16,11 17.42 
27 
28 
29 

30 

31 
32 
33 

34 
35 

36 
37 

38 
39 
40 
41 
42 

43 
44 
45 
46 

47 
48 
49 
50 

51 
52 
53 
54 

55 

56 
57 

58 

59 

60 
61 

62 

63 
64 

65 

16.15 
16.18 

16.21 

16.23 

16.26 

16.29 
16.31 

16.33 
16.35 
16.38 

16.4 
16.42 
16.44 
16.45 

16.47 
16.49 

16.5 

16.52 
16.53 
16.54 

16.55 
16.57 
16..58 
16.59 
16.6 

16.61 
16.62 
16.63 

16.64 
16.65 
16.66 

16.67 

16.67 

16.68 
16.69 
16.69 

16.7 
16.71 

16.71 

17.4 
17.38 
17.36 

17.34 

17.32 

17.3 
17.29 
17.27 

17.25 
17.24 

17.22 
17.21 
17.19 
17.18 
17.17 

17.15 
17.14 

17.13 
17.12 
17.11 
17.1 

17.09 
17.08 
17,07 

17.06 
17.05 

17.04 
17.04 
17,03 

17.02 
17.01 
17.01 

17 
17 

16.99 

16.99 
16.98 

16.97 

16.97 



~ t-(..kl -tA 
Time Slug In Slug Out 

66 16.72 16.96 

67 
68 

69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 
82 
83 

84 
85 
86 

87 
88 
89 
90 
91 

92 

93 
94 

95 
96 

97 
98 

99 

100 
101 

102 
103 
104 

105 

16.72 

16.73 
16.73 
16.73 
16.74 
16.74 
16.75 

16.75 
16.75 
16.76 

16.76 
16.76 
16.77 
16.77 
16.77 
16.78 
16.78 

16.78 
16.78 

16.78 

16.78 
16.78 

16.79 
16.79 
16.79 
16.79 

16.79 
16.79 

. 16.79 

16.8 

16.8 
16.8 

16.8 

16.8 
16.8 

16.8 
16.8 
16.8 

16.8 

16.96 

16.95 
16.95 
16.95 
16.94 
16.94 

16.93 
16.93 
16.93 
16.92 

16.92 

16.92 
16.91 
16.91 
16.91 

16.9 

16.9 

16.9 
16.9 

16.9 
16.89 

16.89 
16.89 
16.89 
16.88 

16.88 

16.88 
16.88 
16.88 
16.88 

16.87 
16.87 
16.87 

16.87 

16.87 
16.87 

16.86 
16.86 
16.86 
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1'='19" ~ --..4 
Time Slug In Slug Out 

106 16.8 16.86 
107 
108 

109 

110 
Ill 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 

125 
126 

127 

128 
129 
130 
131 

132 

133 
134 
135 
136 

137 
138 
139 
140 

141 

142 
143 

144 
145 

16.8 

16.81 
16.81 
16.81 
16.81 
16.81 
16.81 
16.81 
16.81 

16.81 
16.81 

16.81 

16.86 
16.86 

16.86 
16.86 
16.86 
16.85 

16.85 
16.85 
16.85 

16.85 
16.85 

16.8S 
16.8S 
16.8S 
16.8S 
16.8S 
16.8S 

16.84 

16.84 
16.84 

16.84 

16.84 
16.84 
16.84 
16.84 

16.84 

16.84 
16.84 
16.84 
16.84 

16.84 
16.84 

16.84 

16.84 
16.84 

16.84 
16.84 
16.84 

16.84 

Time Slugln 
146 
147 
148 

149 
ISO 
lSI 
lS2 
IS3 
IS4 
iSS 
IS6 
157 
IS8 
IS9 
160 

161 
162 
163 
164 
16S 

166 

167 

168 
169 
170 
171 

172 

173 
174 

17S 
176 

177 
178 

179 
180 

181 

182 
183 

184 

18S 

Slug Out 
16.84 
16.84 
16.84 

16.84 
16.84 
16.84 
16.84 

16.84 
16.84 
16.84 
16.84 

16.84 

16.84 
16.83 
16.84 
16.84 
16.83 

16.83 

16.83 
16.83 

16.83 

16.83 
16.83 

16.83 
16.83 
16.83 

16.83 

16.83 
16.83 
16.83 
16.83 

16.83 
16.83 

16.83 

16.83 

16.83 

16.83 

16.83 
16.83 
16.83 

Time Slug In 
186 
187 
188 

189 
190 
191 
192 

193 
194 
l9S 
196 

197 

198 
199 
200 
201 
202 
203 

204 

20S 
206 

207 

208 
209 
210 
211 

212 

213 
214 

21S 
216 
217 
218 

219 

220 

221 

222 
223 

224 
22S 

Slug Out 
16.83 
16.83 
16.83 
16.83 

16.83 
16.83 
16.83 
16.83 
16.83 
16.83 

16.83 
16.83 

16.83 
16.83 
16.83 
16.83 
16.83 
16.83 

16.83 
16.83 
16.83 

16.82 

16.82 
16.82 
16.83 
16.82 

16.83 

16.82 
16.82 

16.82 
16.82 

16.82 
16.82 

16.82 

16.82 

16.82 

16.82 
16.82 

16.82 
16.82 

) 

) 



\ 
I 

Tunc Slugln Slug Out 

) 

226 
227 
228 

229 
230 
231 
232 
233 
234 

235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 

261 

262 

263 
264 
265 

16.82 
16.82 
16.82 

16.82 

16.82 
16.82 
16.82 
16.82 
16.82 
16.82 
16.82 
16.82 

16.82 
16.82 

16.82 
16.82 
16.82 
16.82 
16.82 

16.82 
16.82 
16.82 
16.82 
16.82 
16.82 
16.82 
16.82 

16.82 
16.82 
16.82 

16.82 

16.82 

16.82 

16.82 

16.82 

16.82 
16.82 

16.81 
16.81 

16.81 
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Time Slugln 

266 
267 
268 

269 

270 
271 
272 
273 
274 

275 
276 
277 
278 
279 

280 

281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 

293 
294 

295 

296 

297 

298 

299 
300 
301 
302 

303 
)04 

305 

Slug Out 

16.81 
16.81 
16.81 

16.81 
16.81 
16.81 
16.81 
16.81 
16.81 
16.81 

16.81 
16.81 
16.81 
16.81 

16.81 

16.81 
16.81 
16.81 
16.81 

16.81 
16.81 
16.81 
16.81 
16.81 
16.81 

16.8 
16.81 

16.8 
16.8 

16.81 

16.8 

16.81 

16.8 

16.8 
16.8 

16.8 

16.8 

16.8 
16.8 

16.8 

Time Slug In 
306 
307 
308 

309 
310 
311 
312 
313 
314 

315 
316 
317 
318 

319 
320 

321 
322 
323 
324 

325 
326 
327 
328 
329 
330 
331 
332 

333 
334 
335 

336 
337 

338 

339 
340 
341 

342 

343 
344 
345 

D00503 

Slug Out 

16.8 
16.8 
16.8 

16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 

·16.8 

16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 
16.8 

16.79 
16.8 
16.8 

16.79 
16.79 

16.79 
16.79 

16.79 

16.79 

16.79 
16.79 

16.79 

16.79 
16.79 

16.79 

16.79 
16.79 

16.79 

Time Slug In 

346 
347 
348 

349 
350 
351 
352 
353 
354 
355 
356 
357 
358 

359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
34.9 
370 
371 
372 
373 
374 
375 
376 
377 
378 

379 
380 
381 
382 
383 
384 
385 

Slug Out 

16.79 
16.79 
16.79 

16.79 

16.79 
16.79 

16.79 
16.79 
16.79 
16.79 
16.79 
16.79 
16.79 

16.79 

16.79 
16.79 
16.78 
16.79 
16.79 
16.79 
16.79 
16.79 
16.79 
16.79 
16.79 
16.78 
16.78 
16.78 
16.78 

16.78 

16.78 

16.78 

16.78 
16.78 

16.78 

16.78 

16.78 

16.78 

16.78 
16.78 



Time Slugln 

386 

387 

388 

389 

390 
391 

392 
393 
394 
395 
396 
397 

398 

399 

400 
401 
402 
403 
404 
405 

406 
407 
408 
409 
410 

411 

412 
413 

414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 

425 
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Slug Out 

16.78 

16.78 
16.78 

16.78 

16.78 
16.78 

16.78 
16.78 
16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 
16.78 

16.78 

16.78 

16.78 

16.78 
16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.78 

16.77 
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Time Slug In 

426 
427 

428 

429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 

442 
443 
444 
445 
446 
447 
448 
449 
450 
4Sl 
4S2 
453 
4S4 
455 
4S6 
4S7 
458 
459 
460 
461 
462 
463 
464 
465 

Sing Out 

16.77 

16.77 
16.78 

16.77 
16.77 

16.78 
16.77 

16.77 
16.77 

16.77 

16.77 

16.78 

16.77 

16.77 

16.77 

16.78 

16.78 

16.77 

16.77 
16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

16.77 

Time Slug In 
466 
467 

468 

469 

470 
471 
472 
473 
474 
475 

476 
477 
478 
479 

480 
481 
482 
483 
484 
485 
486 
487 

488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 
soo 
SOl 
S02 
S03 
504 
S05 

Slug Out 

16.77 

16.77 

16.77 

16.77 

16.77 
16.77 

16.77 
16.77 

16.77 
16.77 

16.77 

16.77 

16.77 
"16.77 

16.77 

16.76 

16.77 

16.77 

16.76 
16.76 

16.76 

16.76 

16.76 

16.76 

16.77 

16.77 

16.76 

16.77 

16.76 

16.77 

16.77 

16.76 

16.77 

16.76 

16.77 

16.77 

16.77 

16.76 

16.77 

16.77 

f-29 
Time Slugln 

S06 
S07 
508 
S09 
510 
S11 
Sl2 
Sl3 
514 
SIS 
516 
517 
518 
519 

520 
521 
522 
523 
524 
S25 
S26 
527 
528 
529 
530 
531 
532 
533 
S34 
S3S 
S36 
S37 
538 

539 
540 
541 
542 
543 
544 
S4S 

~(v-
SiugOut 

16.77 

16.77 
16.77 

16.77 

16.77 

16.76 
16.76 

16.76 
16.76 

16.77 

16.77 

16.76 

16.76 

16.76 

16.76 

16.77 

16.76 

16.76 

16.76 
16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

16.76 

) 



) 

Time 

546 
547 

548 

549 
550 
551 
552 
553 

554 
555 
556 
557 

558 
559 
560 

561 
562 
563 
564 
565 
566 
561 
568 
569 
570 
571 
512 
573 

574 
515 

576 
577 
518 
579 

580 
581 
582 

583 
584 

585 

Slug In Slug Out 

16.76 
16.76 

16.76 
16.76 
16.76 

16.76 

16.76 

16.76 
16.76 
16.76 
16.76 
16.76 

16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.75 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 

16.76 
16.76 

16.75 
16.75 
16.76 

16.76 

16.75 

16.76 

16.75 

16.76 
16.76 

16.76 

211196 2:10PM 
g:lproJ1t020\aqtestiP29MC.XLS 

Time 
586 
581 
588 
589 
590 
591 

592 
593 
594 
595 
596 
597 

598 
599 
600 
601 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 

614 
615 

616 
617 
618 

619 

620 

621 

622 

623 
624 

625 

Slug1n Slug Out 

16.75 
16.75 
16.76 

16.76 

16.75 
16.75 

16.76 
16.75 

16.75 
16.75 
16.76 
16.75 

16.76 
16.76 
16.76 
16.75 
16.75 
16.75 
16.75 
16.75 
16.76 
16.75 
16.76 
16.75 
16.76 
16.76 
16.76 
16.75 

16.76 
16.76 

16.76 
16.75 

16.76 

16.76 

16.15 
16.75 

16.76 

16.76 
16.75 

16.76 

Time 
626 
627 

628 

629 
630 

631 
632 

633 
634 
635 
636 
637 

638 
639 
640 
641 
642 
643 
644 
645 
646 
647 
648 
649 
650 
651 
652 
653 
654 
655 
656 
657 

658 
659 
660 

661 

662 
663 
664 

665 

Slug In Slug Out 

16.76 
16.76 

16.76 
16.76 
16.76 

16.75 

16.75 

16.76 
16.76 
16.76 
16.76 
16.76 

16.76 
16.76 
16.76 
16.76 
16.75 
16.76 
16.76 
16.75 

16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 

16.76 
16.76 
16.75 
16.76 
16.76 

16.76 

16.76 

16.76 

16.76 

16.75 

16.76 
16.75 

Time 

,._...., -24- C!W) 
~ I'Ll.t'il·n-

slug In Slug Out 

. 666 16.76 
667 
668 

669 
670 

671 
672 

673 
674 
675 
676 
677 

678 
679 
680 
681 
682 
683 

684 
685 

686 
687 
688 

-689 
690 
691 
692 
693 
694 

695 
696 
697 
698 

16.76 
16.76 

16.76 
16.76 

16.76 

16.76 

16.75 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.75 
16.76 
16.76 
16.76 
16.76 
16.76 
16.75 
16.76 
16:76 
16.76 
16.76 
16.76 
16.76 
16.76 
16.76 

16.76 
16.76 
16.76 

16.76 



SEIOOOO 

Erwiromncntal Logger 

15-Aug 

Unit# 

INPliT 

Reference 
Scale factor 
Offset 

S1ep# 
Step# 

Time 
0 

0.0033 

0.0066 

0.0099 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

O.o3 
0.0333 

0.05 

0.0666 
0.0833 

0.1 

0.1166 
0.1333 

0.15 
0.1666 
0.1833 

0.2 
0.2166 
0.2333 

0.25 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0.5 
0.5833 
0.6667 

0.75 
0.8333 
0.9167 

1.0833 
1.1667 

1.25 
1.3333 
1.4166 

Slug In 

19:57 

331 Test# 

1:00 Level 

94.2 
9.97 
0.03 

15-Aug 

15-Aug 

Slug Out 

95.28 95.25 
95.28 95.28 
95.28 95.59 

95.28 
95.26 
95.27 
95.27 
95.28 
95.28 
95.28 
95.27 
94.26 
93.99 
93.65 
93.37 
93.39 
93.47 
93.52 
93.55 

93.62 
93.52 
93.48 
93.54 
93.57 
93.61 
93.64 
93.67 

93.7 
93.73 
93.85 
93.95 
94.04 
94.1 

94.13 
94.19 
94.23 
94.27 
94.31 
94.34 
94.37 
94.4 

94.43 

96.07 
96.11 
95.97 

96.15 
96.65 
97.03 
97.05 
96.78 
96.75 
96.7 

96.67 
96.65 
96.64 
96.61 
96.59 

96.57 
96.56 
96.54 
96.52 
96.52 
96.51 

96.5 

96.48 
96.47 
96.46 
96.45 
96.41 
96.37 
96.34 
96.31 
96.29 
96.26 
96.24 
96.22 

96.21 
96.19 

96.18 
96.16 
96.15 
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g:\proj\ll320\aqtest\P28SMC.XLS 

(F) 

3 

7:55 
10:02 

TOC 

Tin\\: 
u 

1.5833 
1.6667 

1.75 
1.8333 
1.9167 

2 
2.5 

3 

3.5 
4 

4.5 

5 
5.5 

6 

6.5 

7 

7.5 
8 

8.5 
9 

9.5 

10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

25 

26 
27 
28 
29 

Slug In Slug Out 

94.45 96.14 
94.48 96.12 
94.49 96.11 
94.52 96.1 
94.54 96.09 
94.56 96.08 
94.58 96.07 
94.68 96.01 
94.75 95.96 

94.81 95.91 
94.86 95.87 

94.9 95.84 
94.95 95.8 
94.98 95.78 

95 95.75 
95.03 95.72 
95.05 95.1 

95.06 95.69 
95.07 95.67 
95.09 95.65 

95.1 95.63 
95.12 95.62 
95.13 95.6 
95.15 95.57 

95.16 95.56 

95.18 95.54 
95.18 95.52 
95.19 95.51 
95.2 95.49 

95.21 95.47 
95.21 95.47 
95.22 95.46 
95.22 95.44 
95.23 95.44 
95.23 95.43 
95.23 95.43 
95.24 95.42 
95.24 95.41 
95.24 95.41 
95.24 95.4 
95.24 95.4 

95.25 95.4 

Time 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

51 

52 
53 
54 
55 

56 
57 
58 

59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

Slug In 

95.25 

95.25 
95.25 
95.25 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.26 
95.27 
95.26 
95.27 
95.27 
95.27 
95.27 
95.26 
95.26 
95.26 
95.26 

95.27 
95.26 

95.26 
95.26 
95.26 
95.26 
95.25 

95.25 

Slug Out 

95.4 
95.39 
95.39 
95.38 
95.38 
95.38 
95.38 
95.38 
95.31 
95.37 
95.37 
95.37 
95.37 
95.36 
95.36 
95.36 
95.36 
95.35 
95.35 

95.35 
95.15 

95.35 
95<35 
95.35 
95.35 
95.34 
95.35 
95.35 
95.34 
95.34 
95.34 
95.34 
95.34 
95.34 

95.34 
95.34 
95.34 
95.34 
95.34 
95.34 
95.34 
95.34 

) 



...,._, -.. '5"<:;:. ........, -"l<;"c, 
~-~ 

~ 1'=7liS ~ 
Time Slug In Slug Out Time Slug In Slug Out Time Slug In Slug Out 

72 9S.24 9S.34 114 9S.27 9S.34 IS6. 9S.34 
73 9S.2S 9S.34 liS 9S.27 9S.34 157 9S.34 
74 9S.25 9S.35 116 95.27 9S.34 158 95.34 
75 95.25 9S.3S 117 9S.27 9S.34 IS9 9S.33 
76 9S.26 9S.34 118 9S.27 9S.34 160 9S.33 
77 9S.2S 9S.34 119 9S.27 9S.34 161 9S.34 
78 9S.26 9S.34 120 9S.28 9S.34 162 9S.34 
79 9S.26 9S.35 121 9S.27 9S.34 163 9S.33 
80 9S.26 9S.34 122 9S.27 95.34 164 95.34 
81 9S.26 95.34 123 9S.27 95.34 l6S 95.34 
82 9S.26 9S.34 124 9S.27 9S.34 166 95.34 

) 
83 9S.26 9S.34 12S 9S.27 9S.34 167 9S.3· 
84 9S.26 95.34 126 9S.28 9S.34 168 95.34 
8S 9S.26 9S.34 127 9S.2S 9S.34- 169 9S.34 
86 9S.27 9S.34 128 9S.34 170 9S.34 
87 9S.27 9S.34 129 9S.34 171 9S.34 
88 9S.27 95.34 130 9S.34 172 9S.34 
89 95.27 95.3S 131 95.34 173 9S.34 
90 9S.27 9S.34 132 9S.34 174 9S.34 
91 9S.27 9S.34 133 9S.34 17S 95.34 
92 9S.27 9S.34 134 9S.34 176 9S.34 
93 9S.27. 9S.34 13S 9S.33 177 9S.34 
94 9S.27 9S.34 136 9S.34 178 .9S.33 
95 9S.27 9S.34 137 9S.34 179- 9S.34 
96 9S.27 95.34 138 9S.34 180 9S.34 
97 9S.27 9S.34 139 9S.34 181 9S.34 
98 95.27 95.33 140 9S.34 182 95.34 
99 95.27 9S.34 141 9S.34 183 9S.34 

100 95.27 9S.34 142 9S.34 184 9S.33 
101 95.27 95.34 143 9S.34 f8S 9S.34 
102 9S.27 9S.34 144 9S.33 186 9S.34 
103 9S.27 9S.34 14S 9S.34 187 9S.34 
104 9S.21 9S.33 146 9S.33 188 95.34 
lOS 9S.27 9S.34 147 9S.34 189 9S.34 
106 95.27 9S.34 148 9S.34 190 95.34 
107 9S.27 9S.34 149 95.34 191 95.34 
108 9S.27 9S.34 ISO 9S.34 192 9S.34 
109 95.27 9S.34 lSI 9S.34 193 95.34 
110 9S.27 9S.34 IS2 95.34 194 9S.34 
Ill 9S.27 9S.34 IS3 9S.34 l9S 9S.: 

) 112 95.27 9S.34 IS4 95.34 196 9S.:.. 
113 9S.27 9S.34 ISS 9S.34 
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SEIOOO!l 

Enviroruncnt.al Logger 

17-0ct 

Unit# 

INPUT 

Reference 
Scale factor 

Offset 

Step# 

Step# 

Time 
0 

0.0033 
0.0066 

0.0099 
0.0133 

0.0166 
O.Q2 

0.0233 

0.0266 

0.03 
0.0333 

0.0~ 

0.0666 
0.0833 

0.1 
0.1166 

0.1333 

0.1~ 

0.1666 

0.1833 

0.2 

0.2166 

0.2333 

0.2~ 

0.2666 
0.2833 

0.3 

0.3166 

0.3333 

0.4167 

0.~ 

0.~833 

0.6667 

0.7~ 

0.8333 

0.9167 

1.0833 

1.1667 

1.2~ 

1.3333 

Slug In 

11:23 

JJI Test# 

1:00 Level 

16.67 

9.97 

0.03 

Slug Out 

IJ-Oct 

13-0ct 

16.8 16.67 
16.8 16.69 

16.79 18.17 

16.81 17.94 
16.8 17.7 

16.7~ 17.36 

16.38 16.78 

1~.14 

1~.67 

~~-~6 

14.~ 

13.9~ 

13.62 
14.6 

14.27 
14.43 
14.41 

14.43 

14.17 

14.23 

14.43 
14.48 

14.46 

14.46 

14.46 
14.46 

14.47 

14.47 

14.48 

14.49 

14.48 

14.~ 

14.~2 

14.~3 

14.~3 

14.~4 

14.54 

14.~~ 

14.~~ 

14.56 

14.~6 

17.~7 

17.77 
17.62 

16.9~ 

18.49 

19.24 
19.17 

19.1~ 

19.12 

19.1 I 
19.1 

19.09 

19.09 

19.08 

19.08 

19.08 

19.08 

19.08 
19.08 

19.07 

19.07 

19.07 

19.06 

19.06 

19.0~ 

19.0~ 

19.04 

19.0~ 

19.04 

19.03 

19.03 

19.03 

19.03 

19.02 

V1/96 1:03PM 
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(F) 

2 

7:~0 

12:~1 

TOC 

Time 
1.4166 

u 
U833 
1.6667 

1.7~ 

1.8333 

1.9167 

2 

2.~ 

3 

3.~ 

4 

4.~ 

~ 

~-~ 

6 
6.~ 

7 

7.~ 

8 

8.~ 

9 

9.~ 

10 

12 
14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

Slug In 
14.~7 

14.~7 

14.58 

14.58 

14.59 

14.~9 

14.6 

14.6 

14.63 

14.66 

14.68 

14.71 

14.73 
14.7~ 

14.77 

14.78 

14.8 
14.82 

14.83 

14.86 

14.87 

14.88 

14.9 

14.91 

14.95 

1~.01 

15.05 

15.09 

15.12 

15.16 

15.2 
15.23 

15.26 

15.29 

15.31 

15.34 

15.36 

15.39 

15.41 

15.43 

15.46 

Slug Out 

19.02 
19.02 

19.02 
19.02 

19.01 

19.01 

19.01 

19.01 

18.99 

18.98 

18.97 

18.96 

18.9~ 

18.94 
18.93 

18.92 

18.91 
18.9 

18.89 

18.88 

18.87 

18.86 

18.8~ 

18.85 

18.81 

18.78 

18.75 

18.72 

18.69 
18.67 

18.64 
18.62 

18.59 

18.57 

18.55 

18.53 

18.5 

18.48 

18.46 

18.45 

18.43 

Time 

230 
240 
250 

260 

270 

280 

290 

300 

310 

320 

Slug In 

16.~ 

16.~3 

16.~6 

16.59 

16.61 

16.63 

16.65 

16.67 

Slug Out 

17.53 

17.~ 

17.48 

17.46 

17.44 

17.42 

17.4 

17.39 

17.37 

17.35 

) 

) 



.. \ 
/ 
! 

) 

) 

SEIOOOD 
EnviroiUllCIIla) Logger 

12-Aug 
~'-1M> -z;t-. 
Unit# 

INPlJf 

Reference 

Scale factor 
Offset 

Step# 

Step# 

Time 
0 

0.0033 
0.0066 
0.0099 
0.0133 
0.0166 

0.02 

0.0233 

0.0266 

O.QJ 

0.0333 
0.0$ 

0.0666 
0.0833 

0.1 
0.1166 

0.1333 
0.1~ 

0.1666 
0.1833 

0.2 
0.2166 

0.2333 
0.2$ 

0.2666 
0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0,$ 

0.$833 
0.6667 

0,7$ 

0.8333 
0.9167 

I 
1.0833 
1.1667 

1,2$ 

1.3333 
1.4166 

u 
1.5833 
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8:49 

331 Test# 

1:00 L<v<i 

17.74 

9.97 

0.03 

0 10-Aug 
I 10-Aug 

H.w--z.::t 
~ 

Slug In Slug Out 
17.74 17.74 
17.74 17.74 
17.74 17.74 
17.74 17.74 
17.73 17.68 
17.28 17.99 
17,$3 18.$4 
17.Q2 17.21 
16.67 17.9$ 

16.2 19.38 
1$.74 18.38 
1$.56 19.99 
16.14 19.62 
16.38 19.33 
16.$9 19.07 
16.77 18.88 
16.93 18.6$ 
17.o7 18.$3 
17.18 18.4 
17.28 18.29 
17.36 18.19 
17.4$ 18.11 
17.$3 18.0$ 
17.$3 17.96 
17.57 17.93 
17.61 17.9 
17.63 17,87 
17.6$ 17.8$ 
17.67 17.82 
17.72 17.77 
17.73 17.7$ 
17.74 17,74 
17.74 17,74 
17.74 17,74 
17.74 17.74 
17.74 17,74 
17.74 17.74 
17.74 17,74 
17.74 17.74 
17.74 17.74 
17.74 17,74 
17.74 17.74 
17.74 17,74 
17.74 17.74 

4 

(F) TOC 

17:13 
17:34 

~ '>U..l·l-"+ 
'"1'=1!> 

Time Slug In Slug Out 
1.6667 17.74 17.74 

1.7$ 17.74 17.74 
1.8333 17.74 17.74 
1.9167 17.74 17.74 

2 17.74 17,74 
2.$ 17.74 17.74 

3 17.74 17.74 
3.$ 17.74 17.74 

4 17.74 17.74 
4.$ 17.74 17.74 

$ 17.74 17.74 
$,$ 17.74 17.74 

6 17.74 17,74 
6.$ 17.74 17.74 

7 17.74 17,74 
7,$ 17.74 17.74 

8 17.74 17.74 
8.5 17.74 17.74 

9 17.74 17.74 
9.$ 17.74 17.74 
10 17.74 17.74 
II 17.74 17.74 
12 17.74 
13 17.74 
14 17.74 
I$ 17.74 
16 17.74 
17 17.74 
18 17.74 
19 17.74 
20 17.74 



SEIOOOD 

Envir01uncntal Logger 
2-Aug 17:16 

,.My-" r-Uu - 1--8 ~ «-- (, 'i \ <j <-

Unit# 331 Te-st# 

INPUT 1:00 Level (F) TOC 

Reference 20.1 
Scale factor 9.91 
Offset 0.03 

Step# 0 1-Aug 8:46 
Step# 1-Aug 9:07 

-MS ~---\)...> --1-h p:rr-'MJ.-U ~ lf::> 
Time Slug In Slug Out Time Slug In Slug Out 

0 20.1 20.1 l.S 19.81 2D.42 
0.0033 20.1 20.1 l.S833 19.81 20.4 
0.0066 20.1 20.1 1.6667 19.83 20.38 
0.0099 20.08 20.1 1.75 19.86 20.36 
0.0133 20.08 20.14 1.8333 19.87 20.34 
0.0166 20.08 22.46 1.9167 19.89 20.33 

0.02 20.13 21.89 2 19.91 20.31 
0.0233 19.64 21.02 2.5 19.95 20.25 
0.0266 18.63 20.95 3 20.01 20.21 

0.03 19.25 20.98 3.5 20.04 20.19 
0.0333 18.74 21.03 4 20.05 20.17 

o.os 17.78 22.6 4.5 20.06 20.\S 
0.0666 17 22.45 s 20.07 20.15 
0.0833 17.91 22.34 s.s 20.08 20.14 ) 0.1 17.72 22.25 6 20.08 20.13 
0.1166 18.99 22.16 6.5 20.08 20.13 
0.1333 18.26 22.08 7 20.09 20.12 

0.15 18.22 22 7.5 20.09 20.12 
0.1666 18.35 21.92 8 20.09 20.12 
0.1833 18.38 21.87 8.5 20.09 20.12 

0.2 18.42 21.81 9 20.09 20.11 
0.2166 18.51 21.75 9.5 20.09 20.11 
0.2333 18.54 21.7 10 20.09 20.11 

0.25 18.59 21.66 11 20.1 20.11 
0.2666 18.61 21.61 12 20.1 20.11 
0.2833 18.66 21.56 13 20.1 20.11 

0.3 18.7 21.52 14 20.1 20.1 
0.3166 18.74 21.48 IS 20.11 20.11 
0.3333 18.8 21.44 16 20.11 20.11 
0.4167 18.96 21.26 17 20.11 20.1 

o.s 19.1 21.12 18 20.11 20.11 
0.5833 19.22 21 19 20.11 20.11 
0.6667 19.29 20.9 20 20.11 20.1 

0.75 19.39 20.82 21 20.1 20.1 
0.8333 19.46 20.75 22 20.1 
0.9167 19.52 20.68 23 20.1 

1 19.58 20.63 24 20.1 
1.0833 19.6 20.58 25 20.1 
1.1667 19.65 20.H 26 20.1 

1.25 19.7 20.51 27 20.1 
1.3333 19.73 20.47 28 20.1 
1.4166 19.78 20.44 29 20.1 

I 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 11:19:30 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW29SI.DAT 
Output file ........ MW29SI.OUT 
Data set title ..... MW-29 SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/16/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.31 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 
Aquifer saturated thickness~ ..... 10.43 
Well screen length ............... 10 
Static height of water in well ... 10.43 
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Gravel pack porosity ............. 0.3 
Effective well casing radius ..... 0.1536 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 2. 83 9 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 15 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
1.3912E-001 +/-
2.9554E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
3.2530E-002 ft/min 
9.2059E-001 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 8 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 6 
Residual mean ..................... 0.006072 
Residual standard deviation ....... 0.118 
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Residual variance ................. 0.01391 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0266 0.92 0.97949 -0.059489 1 

0.03 1. 06 0.85054 0.20946 1 
0.0333 0.57 0.74164 -0.17164 1 

0.05 0.4 0.37075 0. 029251 1 
0.0666 0.14 0 .18611 -0.04611 1 
0.0833 0.12 0.093037 0.026963 1 

0.1 0.1 0.046509 0.053491 1 
0.1166 0.03 0.023347 0.006653 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
1.3912E-001 ft/min 
2.9554E+000 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 11:37:11 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW29SO.DAT 
Output file ........ MW29SO.OUT 
Data set title ..... MW-29 SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/16/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 1.48 
Radius of well casing ............ 0.0833 
Radius of wellbore ......... , ..... 0.25 
Aquifer saturated thickness ...... 10.43 
Well screen length ............... 10 
Static height of water in well ... 10.43 
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Gravel pack porosity ............. 0.3 
Effective well casing radius ..... 0.1536 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 2. 839 
Constants A, B and C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 34 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
1.0201E-001 +/-
1.7810E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
2.6660E-002 ft/min 
3.0832E-001 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 12 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 10 
Residual mean ..................... -0.01483 
Residual standard deviation ....... 0.2219 



Mw29so 

Residual variance ................. 0.04924 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

0.0099 1.48 1.3176 0.16238 1 
0. 0133 0. 71 1.1881 -0.47807 1 
0.0166 0.92 1.0745 -0.15452 1 

0.02 1.16 0.96887 0. 19113 1 
0.0233 1.13 0.87627 0.25373 1 
0.0266 0.99 0.79252 0.19748 1 

0.03 0.81 0. 7146 0.095398 1 
0.0333 0.66 0.6463 0.013695 1 

0.05 0.21 0.38874 -0.17874 1 
0.0666 0.08 0.23453 -0.15453 1 
0.0833 0.06 0.14107 -0.081067 1 

0.1 0.04 0.084849 -0.044849 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
1.3100E-001 ft/min 
1.4855E+000 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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0 
0.0033 
0.0066 
0.0099 
0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 

0.05 

0.0666 
0.0833 

0.1 
0.1166 

0.1333 
0.15 

0.1666 
0.1333 

0.2 
0.2166 
0.2333 

0.25 
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0.2833 

0.3 
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0.5 
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E~r -· -..... runcntal Logger 
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0.0266 
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25.24 

25.23 

25.24 
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26.92 
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2S.24 
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25.23 

2S.23 

25.23 
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A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 14:28:23 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW31SI.DAT 
Output file ........ MW31SI.OUT 
Data set title ..... MW-31 SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/17/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 4.74 
Radius of well casing ............ 0.0833 
Radius of wellbore ........ ·r ..... 0.25 
Aquifer saturated thickness ...... 28.53 
Well screen length ............... 10 
Static height of water in well ... 28.53 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 3.453 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 59 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3.3096E-004 +/-
2.1626E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
7.1804E-006 ft/min 
1.0013E-002 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 37 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 35 
Residual mean ..................... 0.0003265 
Residual standard deviation ....... 0.03511 
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Residual variance ................. 0.001232 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0666 2.13 2.1232 0.0067863 1 
0.0833 2.18 2.1134 0.06656 1 

0.1 2.16 2.1037 0.056289 1 
0.1166 2.14 2.0941 0.045914 1 
0.1333 2.13 2.0844 0.045554 1 

0.15 2.11 2.0749 0.035149 1 
0.1666 2.09 2.0654 0.024643 1 
0.1833 2.07 2.0558 0.01415 1 

0.2 2.06 2.0464 0.013614 1 
0.2166 2.04 2. 037 0.0029776 1 
0.2333 2.03 2.0276 0.0023545 1 

0.25 2.01 2.0183 -0.0083118 1 
0.2666 2 2.0091 -0.0090766 1 
0.2833 1. 98 1. 9998 -0.019828 1 

0.3 1. 97 1.9906 -0.020623 1 
0.3166 1.96 1.9815 -0.021514 1 
0.3333 1. 94 1. 9724 -0.032393 1 
0.4167 1. 89 1.9275 -0.037465 1 

0.5 1. 84 1.8836 -0.043613 1 
0.5833 1. 79 1.8408 -0.050759 1 
0.6667 1.75 1.7988 -0.04883 1 

0.75 1. 71 1. 7579 -0.047904 1 
0.8333 1. 67 1. 7179 -0.04791 1 
0.9167 1. 64 1.6788 -0.038779 1 

1 1.6 1.6406 -0.040585 1 
1.0833 1. 58 1. 6033 -0.02326 1 
1.1667 1. 55 1. 5667 -0.01674 1 
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1. 25 1. 52 1.5311 -0.011095 1 
1.3333 1. 49 1.4963 -0.0062609 1 
1.4166 1. 46 1. 4622 -0.0022192 1 

1.5 1.43 1.4289 0.0010875 1 
1. 5833 1.41 1. 3964 0. 013597 1 
1.6667 1. 39 1.3646 0.025404 1 

1. 75 1. 37 1. 3335 0.036451 1 
1.8333 1. 35 1.3032 0.04679 1 
1.9167 1. 32 1.2735 0.046475 1 

2 1.3 1. 2446 0.055449 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3.3096E-004 ft/min 
2.1626E+000 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 14:31:26 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW31SO.DAT 
Output file ........ MW31SO.OUT 
Data set title ..... MW-31 SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/17/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.39 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 

' Aquifer saturated thickness ...... 28.53 
Well screen length ............... 10 
Static height of water in well ... 28.53 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 3. 453 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 54 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Unconfined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES · 

K = 
yO = 

Estimate 
2.4175E-004 +/-
2.1438E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
7.8019E-006 ft/min 
1.8732E-002 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 36 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 34 
Residual mean ..................... 0.002199 
Residual standard deviation ....... 0.06061 
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Residual variance ................. 0.003673 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.2 2.15 2.059 0.091041 1 

0.2166 2.13 2.0521 0.077927 1 
0.2333 2.12 2.0452 0.074831 1 

0.25 2.11 2.0383 0. 071712 1 
0.2666 2.09 2.0315 0.058529 1 
0.2833 2.08 2.0246 0.055364 1 

0.3 2.07 2.0178 0.052175 1 
0.3166 2.05 2. 0111 0.038924 1 

0.3333 2.04 2.0043 0.03569 1 

0.4167 1. 98 1.9709 0. 0091407 1 

0.5 1. 93 1.938 -0.0080057 1 

0.5833 1. 88 1.9057 -0.0257 1 

0.6667 1. 84 1. 8739 -0.033895 1 

0.75 1.8 1.8427 -0.042657 1 

0.8333 1. 76 1. 8119 -0.051941 1 

0.9167 1. 73 1.7817 -0.0517 1 

1 1.7 1.752 -0.052 1 

1.0833 1. 67 1.7228 -0.052795 1 

1.1667 1. 64 1.694 -0.054042 1 

1. 25 1. 61 1.6658 -0.055803 1 

1. 3333 1. 58 1. 638 -0.058035 1 

1. 4166 1. 55 1.6107 -0.060729 1 

1.5 1. 53 1.5838 -0.053847 1 

1. 5833 1.5 1. 5574 -0.057445 1 

1. 6667 1.48 1.5315 -0.051452 1 

1. 75 1.46 1. 5059 -0.045923 1 

1.8333 1.43 1.4808 -0.05082 1 
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1. 9167 1.41 1.4561 -0.046105 1 
2 1. 39 1. 4318 -0.041833 1 

2.5 1.27 1. 2944 -0.024408 1 
3 1.18 1. 1702 0.0098261 1 

3.5 1. 09 1.0579 0.032137 1 
4 1. 02 0.95633 0.063668 1 

4.5 0.95 0.86455 0.085455 1 
5 0.89 0.78157 0.10843 1 

5.5 0.84 0.70655 0.13345 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
2.4175E-004 ft/min 
2.1438E+000 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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SEIOOOD 

Environmental Logger 

12-Aug 8:42 

Unit# 331 Tcst# 

INPUT 1:00 Level 

Refcrcnc<: 18.79 

Scale factor 9.97 
Offset 0.03 

2 

(F) 

Step# 
Step# 

0 I 0-Aug 13:28 

10-Aug 14:18 

Time Slug In 

0 

0.0033 

0.0066 

0.0099 
0.0133 
0.0166 

0.02 
0.0233 

0.0266 
0.03 

0.0333 
0.05 

0.0666 

0.0833 

0.1 
0.1166 

0.1333 
0.15 

0.1666 
0.1833 

0.2 
0.2166 
0.2333 

0.25 
0.2666 

0.2833 

0.3 
0.3166 
0.3333 
0.4167 

0.5 

0.5833 
0.6667 

0.75 
0.8333 

0.9167 

I 
1.0833 

1.1667 

1.25 
1.3333 

1.4166 

1.5 
1.5833 
1.6667 

1112195 2:53 PM 
g:lprojll0201aqtcst\P07 .xLS 

18.79 

18.79 

18.78 
18.79 
18.79 
18.78 
18.36 
18.14 
17.62 

17.36 
16.95 
16.56 
16.76 
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16.75 
16.72 
16.77 
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16.88 
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17.18 
17.23 
17.27 

17.31 

17.35 

17.39 

17.43 
17.47 

17.~ 

17.53 

17.H 

17.59 

Slug Out 
18.53 

18.53 
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18.92 
19.22 
19.26 
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20.27 
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20.34 
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20.25 
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19.99 
19.96 

19.93 

19.9 

19.88 

19.85 

19.82 

19.8 

19.77 

19.75 

19.72 

19.7 

TOC 

Time 
1.75 

1.8333 

1.916( 
2 

2.5 
3 

3.5 
4 

4.5 

5 
5.5 

6 

6.5 
7 

1.5 

8 
8.5 

9 
9.5 
10 
II 
12 
13 

14 
IS 
16 
17 
18 
19 
20 

21 
22 
23 

24 
25 

26 

27 

28 

29 

30 

31 

32 
33 

34 

35 

Slug In 
17.62 

17.65 
17.68 

17.7 
17.86 

18 
18.1 

18.17 

18.22 
18.26 
18.29 

18.32 
18.33 
18.35 
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18.38 
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18.41 
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S1ug0ut 
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19.2 
19.15 
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18.69 
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18.63 

18.63 
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36 

37 
38 
39 
40 

41 
42 
43 
44 

45 

46 
47 
48 
49 

50 
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18.51 

18.51 
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18.51 
18.51 
18.51 
18.51 
18.51 

18.51 
18.52 
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18.52 
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18.62 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:47:26 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW33ASI.DAT 
Output file ........ MW33ASI.TXT 
Data set title ..... MW-33A SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/23/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 3.27 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 

' Aquifer saturated thickness ...... 33.33 
Well screen length ............... 10 
Static height of water in well ... 33.33 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 543 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 63 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.1901E-004 +/-
1.6283E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
1.7190E-005 ft/min 
1. 7949E-002 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 39 
Number of estimated paramet7rs .... 2 
Degrees of freedom ................ 37 
Residual mean ..................... 0. 0007539 
Residual standard deviation ....... 0.06335 



Residual variance ................. 0.004013 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0666 1. 63 1. 5918 0.038224 1 
0.0833 1. 61 1.5827 0.02726 1 

0.1 1. 64 1.5738 0.066244 1 
0.1166 1. 61 1. 5649 0.045123 1 
0.1333 1. 59 1. 556 0.034006 1 

0.15 1. 43 1.5472 -0.11716 1 
0.1666 1. 85 1.5384 0.31157 1 
0.1833 1. 52 1.5297 -0.0097 1 

0.2 1. 51 1.521 -0.011017 1 
0.2166 1. 51 1. 5124 -0.0024351 1 
0.2333 1. 49 1.5039 -0.01385 1 

0.25 1. 47 1.4953 -0.025314 1 
0.2666 1.46 1. 4869 -0.026877 1 
0.2833 1.45 1.4784 -0.028437 1 

0.3 1.44 1.47 -0.030045 1 
0.3166 1.43 1. 4618 -0.031751 1 
0.3333 1.42 1.4535 -0.033454 1 
0.4167 1. 37 1. 4127 -0.042717 1 

0.5 1. 33 1.3732 -0.043169 1 

0.5833 1. 29 1.3347 -0.044728 1 

0.6667 1. 26 1. 2973 -0.037319 1 

0.75 1. 22 1.261 -0.041001 1 

0.8333 1.19 1.2257 -0.0357 1 

0.9167 1.16 1.1913 -0.031347 1 

1 1.13 1.158 -0.027996 1 

1. 0833 1.1 1.1256 -0.025578 1 

1.1667 1.07 1. 094 -0.024031 1 
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1. 25 1. OS 1.0634 -0.013404 1 
1.3333 1. 03 1.0336 -0.003635 1 
1. 4166 1 1.0047 -0.004699 1 

1.5 0.98 0.97654 0.0034602 1 
1. 5833 0.95 0. 9492 0.00079786 1 
1.6667 0. 93 0.9226 0.0074016 1 

1. 75 0. 91 0.89677 0.013229 1 
1. 8333 0.89 0. 87167 0.018334 1 
1.9167 0.87 0.84724 0.022764 1 

2 0.85 0.82352 0.026482 1 
2.5 0.75 0.69447 0.055526 1 

3 0.65 0.58565 0.064349 1 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:48:08 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW33ASO.DAT 
Output file ........ MW33ASO.TXT 
Data set title ..... MW-33A SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/23/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.09 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 

' Aquifer saturated thickness ...... 33.33 
Well screen length ............... 10 
Static height of water in well ... 33.33 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 543 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 69 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
3. 7157E-004 +/-
1.6594E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
9.4240E-006 ft/min 
1.0638E-002 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 38 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 36 
Residual mean ..................... 0.000661 
Residual standard deviation ....... 0.03689 
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Residual variance ................. 0.001361 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0833 1.7 1.6182 0.08182 1 

0.1 1. 68 1. 61 0.069968 1 
0.1166 1. 67 1. 602 0.068027 1 
0.1333 1. 65 1.5939 0.056093 1 

0.15 1. 63 1.5859 0 0 044118 1 
0.1666 1. 61 1.5779 0.032056 1 
0.1833 1. 58 1. 57 0.010001 1 

0.2 1. 56 1.5621 -0.0020936 1 
0.2166 1. 55 1.5543 -0.0042752 1 
0.2333 1. 53 1.5464 -0.016449 1 

0.25 1. 52 1.5387 -0.018663 1 
0.2666 1. 51 1. 531 -0.020961 1 
0.2833 1.5 1.5233 -0.023253 1 

0.3 1.49 1.5156 -0.025583 1 
0.3166 1.48 1.508 -0.027997 1 
0.3333 1.47 1.5004 -0.030404 1 
0.4167 1.43 1.4631 -0.033053 1 

0.5 1. 39 1.4267 -0.036675 1 
0.5833 1. 35 1. 3912 -0.041201 1 
0.6667 1. 32 1.3566 -0.036568 1 

0.75 1.29 1.·3228 -0.032837 1 
0.8333 1. 25 1. 2899 -0.039946 1 
0 0 9167 1. 22 1. 2578 -0.037833 1 

1 1.2 1. 2266 -0.026558 1 
1. 0833 1.17 1.1961 -0.02606 1 
1.1667 1.14 1.1663 -0.026285 1 

1. 25 1.12 1.13 73 -0.017286 1 
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1.3333 1.1 1.109 -0.0090075 1 
1.4166 1. 07 1. 0814 -0.011432 1 

1.5 1. OS 1.0545 -0.004511 1 
1. 5833 1. 03 1.0283 0.001709 1 
1.6667 1. 01 1.0027 0.0073074 1 

1. 75 0.99 0 0 97776 0.012239 1 
1. 8333 0.97 0.95345 0.016551 1 
1.9167 0.95 0.92971 0.020286 1 

2 0.93 0.9066 0.023403 1 
2.5 0.83 0.77943 0.05057 1 

-3 0.75 0.6701 0.079899 1 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:48:46 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW33BSI.DAT 
Output file ........ MW33BSI.TXT 
Data set title ..... MW-33B SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/23/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 1.06 
Radius of well casing ............ 0.0833 
Radius of wellbore ......... , ..... 0. 25 
Aquifer saturated thickness ...... 33.33 
Well screen length ............... 10 
Static height of water in well ... 33.33 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 543 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 69 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
2.6581E-004 +/-
6.7691E-001 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
7.7397E-006 ft/min 
5.2547E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 36 
Number of estimated parameters .... 2 
Degrees of freedom ......... ~ ...... 34 
Residual mean ..................... 0.0005759 
Residual standard deviation ....... 0.017 
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Residual variance ................. 0.0002888 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

0.1833 0.66 0.6506 0 0 0093996 1 
0.2 0.68 0.64826 0.031745 1 

0.2166 0.67 0.64593 0.024068 1 
0.2333 0.66 0.6436 0.016396 1 

0.25 0.66 0.64128 0.018716 1 
0.2666 0.65 0.63899 0.011014 1 
0.2833 0.65 0.63668 0.013317 1 

0.3 0.64 0.63439 0.0056122 1 
0.3166 0.64 0 0 63211 0.0078853 1 
0.3333 0.64 0.62984 0.010164 1 
0.4167 0.62 0.61858 0.0014207 1 

0.5 0.6 0.60754 -0.0075367 1 
0.5833 0.59 0.59669 -0.0066913 1 
0.6667 0.58 0.58603 -0.0060268 1 

0.75 0.56 0.57557 -0.015565 1 
0.8333 0.55 0.56529 -0.015291 1 
0 0 9167 0.54 0.55519 -0.015187 1 

1 0.53 0.54528 -0.015276 1 
1.0833 0.52 0.53554 -0.015542 1 
1.1667 0.51 0.52597 -0.015971 1 

1. 25 0.5 0.51658 -0.016582 1 
1.3333 0.49 0.50736 -0.01736 1 
1.4166 0.48 0.4983 -0.018303 1 

1.5 0.48 0.4894 -0.0093967 1 
1.5833 0.47 0.48066 -0.01066 1 
1.6667 0.46 0.47207 -0.01207 1 

1. 75 0.45 0.46364 -0.013642 1 
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1.8333 0.44 0.45537 -0.015366 1 
1. 9167 0.44 0.44723 -0.007227 1 

2 0.43 0.43924 -0.0092434 1 
2.5 0.39 0.39423 -0.0042298 1 

3 0.36 0.35383 0.0061708 1 
3.5 0.33 0.31757 0.012431 1 

4 0.31 0.28502 0.024976 1 
4.5 0.29 0.25582 0.034185 1 

5 0.27 0.2296 0.040401 1 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 14:11:49 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW33BSO.DAT 
Output file ........ MW33BSO.OUT 
Data set title ..... MW-33B SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/23/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 0.84 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 

' Aquifer saturated thickness ...... 33.33 
Well screen length ............... 10 
Static height of water in well ... 33.33 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 543 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 56 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.6318E-004 +/-
5.9615E-001 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
1.0875E-005 ft/min 
4.3087E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 44 
Number of estimated parameters .... 2 . 
Degrees of freedom ................ 42 
Residual mean ..................... 0.0006397 
Residual standard deviation ....... 0.01614 
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Residual variance ................. 0.0002606 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

0.05 0.64 0.58503 0.054975 1 
0.0666 0.62 0.58138 0.038622 1 
0.0833 0.61 0.57773 0.032269 1 

0.1 0.59 0. 57411 0.015893 1 
0.1166 0.58 0.57053 0. 0094729 1 
0.1333 0.59 0.56695 0.023052 1 

0.15 0.57 0.56339 0.0066079 1 
0.1666 0.56 0.55988 0.00012079 1 
0.1833 0.55 0.55637 -0.0063673 1 

0.2 0.55 0.55288 -0.0028774 1 
0.2166 0.54 0.54943 -0.00943 1 
0.2333 0.53 0.54598 -0.015984 1 

0.25 0.53 0.54256 -0.012559 1 
0.2666 0.53 0.53918 -0.0091759 1 
0.2833 0.52 0.53579 -0.015794 1 

0.3 0.52 0.53243 -0.012433 1 
0.3166 0.51 0. 52911 -0.019113 1 
0.3333 0.51 0.52579 -0.015794 1 
0.4167 0.49 0.50953 -0.019528 1 

0.5 0.48 0.49378 -0.013784 1 
0.5833 0.46 0.47853 -0.018526 1 
0.6667 0.45 0.46372 -0.013723 1 

0.75 0.44 0.44939 -0.009394 1 
0.8333 0.42 0.43551 -0.015508 1 
0.9167 0.41 0.42204 -0.012035 1 

1 0.4 0.40899 -0.0089945 1 
1.0833 0.39 0.39636 -0.0063568 1 
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1.1667 0.38 0.3841 -0.0040952 1 
1.25 0.37 0.37223 -0.0022269 1 

1.3333 0.36 0.36073 -0.00072529 1 
1. 4166 0.35 0.34958 0.00042091 1 

1.5 0.34 0.33876 0.0012355 1 
1.5833 0.33 0.3283 0.0017031 1 
1.6667 0.32 0.31814 0.0018592 1 

1. 75 0. 31 0.30831 0.0016896 1 
1. 8333 0.3 0.29878 0.0012162 1 
1.9167 0.29 0.28954 0.00045936 1 

2 0.29 0.28059 0.009406 1 
2.5 0.24 0.23241 0.0075878 1 

3 0.21 0.1925 0.017496 1 
3.5 0.17 0.15945 0.010552 1 

4 0.15 0.13207 0.017931 1 
4.5 0.12 0.10939 0.010609 1 

5 0.1 0.090607 0.0093931 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.6318E-004 ft/min 
5.9615E-001 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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Environmental Logger 

12-Aug 8:46 

Urut# 331 Tcs!# 

INPliT 1:00 Level 

Reference 6.44 

Scale factor 9.97 
Offset 0.03 

3 

(F) 

Step# 
Step# 

0 10-Aug 15:27 

Time 
0 

0.0033 
0.0066 
0.0099 
0.0133 
0.0166 

0.02 

0.0233 
0.0266 

O.oJ 
0.0333 

0.05 
0.0666 
0.0833 

0.1 
0.1166 
0.1333 

0.15 
0.1666 
0.1833 

0.2 
0.2166 
0.2333 

0.25. 
0.2666 
0.2833 

0.3 
0.3166 
0.3333 

0.4167 

0.5 
0.5833 
0.6667 

0.75 

0.8333 
0.9167 

1.0833 

1.1667 

1.25 

1.3333 

1.4166 

u 
U833 

I 10-Aug 15:58 

t1.w-;qs 
~ 

Slug In 
6.46 
6.46 
6.46 
6.47 
6.21 

5.83 
5.92 

5.33 
4.97 

4.29 
4.26 
4.31 
4.97 
5.53 

5.2 
5.21 
5.29 
5.37 
5.44 
5.49 

5.53 
s.ss 
5.62 
5.62 

5.64 
5.69 
5.11 

5.75 

5.76 
5.79 

5.87 
5.92 
5.94 
5.97 
6.01 

6.04 

6.06 

6.08 

6.09 

6.11 
6.12 

• 6.14 

6.15 

6.16 

Slug Out 

6.49 
6.64 
7.35 
6.86 
6.03 
5.87 
8.17 

6.79 
6.21 
7.15 
6.15 

8.06 
8.52 
8.25 
8.02 
1.81 
1.15 

7.61 
1.56 

7.51 
7.46 
7.41 

7.37 
7.34 

7.3 
7.28 
1.25 

7.23 
7.21 
7.13 

7.07 
7.03 

1 
6.97 

6.94 
6.92 

6.9 

6.88 

6.81 

6.85 

6.84 

6.83 

6.82 

6.81 

ll/2195 2:48 PM 
g:lprojll0201aqlcs!\P06SMC.XLS 

TOC 

Time 

1.6667 
1.75 

1.8333 
1.9167 

2 
2.5 

3 
3.5 

4 
4.5 
s 

s.s 
6 

6.5 
1 

1.5 

8 

8.5 

9 

9.5 

10 

II 
12 

13 
14 
IS 

16 
17 
18 

19 
20 
21 
22 
23 
24 

25 

26 

27 
28 

29 

30 

31 

32 

33 

..,__...., -?,4~ 
-P-65--
Siug In SlugOul 

6.16 
6.18 

6.21 
6.19 

6.2 
6.23 

6.25 
6.28 
6.29 

6.31 
6.32 
6.32 
6.33 
6.34 

6.36 
6.36 
6.37 
6.38 
6.38 
6.38 
6.38 

6.4 

6.41 
6.41 
6.42 
6.43 
6.43 
6.43 
6.44 

6.44 

6.45 
6.45 
6.45 
6.45 

6.46 

6.46 

6.46 

6.46 

6.46 

6.46 

6.46 

6.46 

6.8 
6.79 
6.78 
6.78 
6.17 
6.74 

6.72 

6.69 
6.67 
6.66 
6.65 
6.64 
6.63 
6.62 
6.61 
6.61 

6.6 
6.59 
6.59 

6.58 

6.58 
6.51 

6.56 
6.55 

6.55 

6.55 

6.54 
6.54 
6.53 

6.53 

6.53 
6.53 
6.52 
6.52 

6.52 

6.52 

6.51 

6.51 

6.51 

6.51 

6.51 

6.51 

6.51 

6.51 

Time 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

Slug In SlugOul 

6.51 
6.51 

6.5 
6.5 

6.5 
6.5 

6.5 

6.5 

6.5 
6.5 
6.5 

6.5 
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SEIOOOI3 
Envirorunental Logger 

17-0ct 8:19 

Q9 o.L•-.\ '\-1---

Unitll 

INPliT 

Reference 

Scale fa<:tor 
Offset 

Stq>/1 
Stq>/1 

Time 

0 
0.0033 
0.0066 

0.0099 

0.0133 
0.0166 

0.02 
0.0233 
0.0266 

0.03 
0.0333 

om 
0.0666 

0.0833 

0.1 
0.1166 
0.1333 

0.15 
0.1666 
0.1833 

0.2 
0.2166 

0.2333 
0.25 

0.2666 

0.2833 
0.3 

0.3166 
0.3333 
0.4167 

o.s 
0.5833 
0.6667 

0.75 
0.8333 
0.9167 

I 
1.0833 
1.1667 

l.lS 

1.3333 

1.4166 

u 

331 Test# 

1:00 Level 

12.73 
9.97 
O.QJ 

0 

12.72 
12.72 
12.72 

12.72 
12.71 

12.7 

12.24 
11.07 
11.41 
IUS 
11.66 
11.61 

11.59 

11.57 
11.59 
11.64 
11.61 

11.64 
11.61 

11.62 
11.62 

11:62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 

11.62 

11.62 
11.63 
11.62 
11.62 

11.62 
11.62 

11.62 
11.62 
11.62 

11.62 

11.62 
11.62 

Slug Out 

1112195 2:42 PM 
g:lproJ'U320\aqtest\P06DMC.xLS 

3 

(F) 

14-0ct S:39 
14-0ct 11:S7 

IU7 
IU7 
11.93 
13.24 
13.56 
13.25 
13.46 

12.72 
12.76 
12.51 
12.66 
12.72 
12.73 

12.72 

12.71 
12.7 

12.63 

12.7 
12.69 
12.69 

12.69 
12.69 
12.69 
12.69 
12.69 
12.69 
12.69 
12.68 
12.68 
12.68 
12.6S 

12.68 
12.6S 

12.68. 
12.68 
12.6S 
12.6S 

12.6S 
12.68 
12.6S 

12.68 

12.68 
12.68 

TOC 

Time 

1.5833 
1.6667 

1.75 

1.8333 
1.9167 

2 
2.S 

3 
3.5 

4 

4.5 
s 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

9.5 
10 
12 
14 
16 
IS 
20 
22 
24 
26 
28 

30 
32 
34 

36 
3S 
40 
42 
44 

46 
48 

so 
52 

Slug In 

11.62 

11.62 
11.62 
11.62 

11.62 
11.62 
11.62 

11.62 

11.62 
11.62 
11.62 
11.62 
11.62 

11.62 
11.62 
11.62 

11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.62 
11.61 

11.61 
11.61 
11.61 
11.61 

11.61 
11.61 
11.61 
11.61 

11.61 

11.61 

11.61 
11.61 

Slug Out 

12.6S 
12.68 

12.6S 
12.68 
12.68 
12.6S 
12.67 

12.67 
12.67 
12.67 
12.67 
12.67 
12.67 

12.67 

12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 
12.67 

12.67 
12.67 

12.67 
12.66 
12.67 
12.66 

12.66 
12.66 

12.66 

12.66 

12.66 

12.66 

Time 

dD, ( 
OQQ468 ,Ul') '1=1-.-

.J!.W.
Siug In 

54 
56 
SS 
60 
62 
64 
66 

6S 

70 
72 
74 
76 
7S 
so 
S2 
S4 
S6 
88 
90 
92 

94 
96 
98 

100 
110. 

120 
130 
140 
ISO 
160 
170 
ISO 
190 
200 
210 
220 
230 
240 

Slug Out 

11.61 12.66 
11.61 12.66 
11.61 12.66 
11.61 12.66 

11.6 12.66 
11.6 12.66 

11.6 12.66 

11.6 ll.66 
11.6 
11.6 
11.6 
11.6 
11.6 

11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 
11.6 

11.59 

11.59 
IU9 
IUS 
IUS 
IUS 
IUS 
IUS 
IUS 
IU7 

12.6S 
12.66 
12.66 
12.66 
12.6( 
12.6. 
12.6S 
12.65 
12.6S 
12.6S 
12.6S 

12.65 
12.65 

"12.6S 
12.6S 

'12.65 
12.64 
12.64 
12.64 
12.64 
12.63 
12.63 

12.63 
12.63 
12.62 

12.62 
12.62 
12.61 
12.61 
12.61 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/23/97 15:30:05 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW35SI.DAT 
Output file ........ MW35AQSI.OUT 
Data set title ..... MW-35A SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 9/03/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 1.46 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 

' Aquifer saturated thickness ...... 24.58 
Well screen length ............... 10 
Static height of water in well ... 24.58 
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Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 3. 365 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 200 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
2.0390E-007 +/-
1.0107E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
4.4986E-009 ft/min 
3.1608E-004 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 194 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 192 
Residual mean ..................... -2.936E-009 
Residual standard deviation ....... 0.002718 

Pa!;T~ 2 
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Residual variance ................. 7.39E-006 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.1666 1. 01 1. 0107 -0.00065113 1 
0.1833 1. 01 1.0106 -0.00064819 1 

0.2 1. 01 1.0106 -0.00064524 1 
0.2166 1. 01 1.0106 -0.00064231 1 
0.2333 1. 01 1.0106 -0.00063936 1 

0.25 1. 01 1.0106 -0.00063641 1 
0.2666 1. 01 1.0106 -0.00063348 1 
0.2833 1. 01 1.0106 -0.00063054 1 

0.3 1. 01 1.0106 -0.00062759 1 
0.3166 1.01 1.0106 -0.00062466 1 
0.3333 1. 01 1.0106 -0.00062171 1 
0.4167 1. 01 1.0106 -0.00060699 1 

0.5 1. 01 1.0106 -0.00059229 1 
0.5833 1. 01 1.0106 -0.00057759 1 
0.6667 1. 01 1.0106 -0.00056287 1 

0.75 1. 01 1.0105 -0.00054817 1 
0.8333 1. 01 1.0105 -0.00053346 1 
0.9167 1. 01 1.0105 -0.00051875 1 

1 1. 01 1.0105 ,-0. 00050405 1 
1.0833 1. 01 1.0105 -0.00048934 1 
1.1667 1. 01 1.0105 -0.00047463 1 

1. 25 1. 01 1.0105 -0.00045993 1 
1.3333 1. 01 1.0104 -0.00044523 1 
1. 4166 1. 01 1.0104 -0.00043053 1 

1.5 1. 01 1. 0104 -0.00041581 1 
1.5833 1. 01 1.0104 -0.00040111 1 
1. 6667 1. 01 1. 0104 -0.00038639 1 
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1. 75 1. 01 1.0104 -0.00037169 1 

1.8333 1. 01 1.0104 -0.00035699 1 

1.9167 1. 01 1.0103 -0.00034228 1 

2 1. 01 1.0103 -0.00032758 1 

2.5 1. 01 1.0102 -0.00023936 1 

3 1. 01 1.0102 -0.00015115 1 

3.5 1. 01 1.0101 -6.294E-005 1 

4 1. 01 1. 01 2.5258E-005 1 

4.5 1. 01 1.0099 0.00011345 1 

5 1. 01 1.0098 0.00020163 1 

5.5 1. 01 1.0097 0.00028981 1 
6 1. 01 1. 0096 0.00037797 1 

6.5 1. 01 1.0095 0.00046613 1 
7 1. 01 1. 0094 0.00055428 1 

7.5 1. 01 1.0094 0.00064243 1 

8 1.01 1.0093 0.00073056 1 

8.5 1. 01 1.0092 0.00081869 1 

9 1. 01 1.0091 0.00090681 1 

9.5 1. 01 1.009 0.00099493 1 

10 1. 01 1.0089 0.001083 1 

11 1. 01 1.0087 0.0012592 1 

12 1. 01 1.0086 0.0014354 1 

13 1. 01 1.0084 0.0016115 1 

14 1:01 1.0082 0.0017876 1 

15 1. 01 1.008 0.0019637 1 

16 1. 01 1.0079 0.0021397 1 

17 1. 01 1. 0077 0.0023157 1 

18 1. 01 1.0075 0.0024917 1 

19 1. 01 1.0073 0.0026676 1 

20 1. 01 1. 0072 0.0028435 1 

21 1. 01 1.007 0.0030194 1 

22 1. 01 1. 0068 0.0031953 1 

23 1. 01 1. 0066 0. 0033711 1 

24 1. 01 1.0065 0.0035469 1 
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25 1. 01 1.0063 0.0037226 1 
26 1. 01 1. 0061 0.0038984 1 
27 1. 01 1. 0059 0.0040741 1 
28 1. 01 1.0058 0.0042497 1 
29 1 1.0056 -0.0055746 1 
30 1 1.0054 -0.005399 1 
31 1. 01 1. 0052 0.0047765 1 
32 1. 01 1. 005 0.0049521 1 
33 1 1.0049 -0.0048724 1 
34 1 1. 004 7 -0.0046969 1 
35 1 1. 0045 -0.0045215 1 
36 1 1.0043 -0.0043461 1 
37 1 1.0042 -0.0041707 1 
38 1 1.004 -0.0039953 1 
39 1 1.0038 -0.00382 1 
40 1 1.0036 -0.0036447 1 
41 1 1. 0035 -0.0034694 1 
42 1 1.0033 -0.0032942 1 
43 1 1. 0031 -0.003119 1 
44 1 1.0029 -0.0029438 1 
45 1 1. 0028 -0.0027687 1 
46 1 1.0026 -0.0025935 1 
47 1 1. 0024 -0.0024185 1 
48 1 1.0022 -0.0022434 1 
49 1 1.0021 -0.0020684 1 
50 1 1.0019 -0.0018934 1 
51 1 1. 0017 -0.0017184 1 
52 1 1.0015 -0.0015435 1 
53 1 1. 0014 -0.0013686 1 
54 1 1.0012 -0.0011937 1 
55 1 1.001 -0.0010189 1 
56 1 1.0008 -0.00084408 1 
57 1 1.0007 -0.0006693 1 
58 1 1.0005 -0.00049455 1 
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59 1 1.0003 -0.00031983 1 
60 1 1.0001 -0.00014515 1 
61 1 0.99997 2.9509E-005 1 
62 1 0.9998 0.00020413 1 
63 1 0.99962 0.00037873 1 
64 1 0.99945 0.00055329 1 
65 1 0.99927 0. 00072783 1 
66 1 0.9991 0.00090233 1 
67 1 0.99892 0.0010768 1 
68 1 0.99875 0.0012512 1 
69 1 0.99857 0.0014257 1 
70 1 0.9984 0.0016 1 
71 1 0.99823 0.0017744 1 
72 1 0.99805 0.0019487 1 
73 1 0.99788 0.002123 1 
74 1 0. 9977 0.0022973 1 
75 1 0.99753 0.0024715 1 
76 1 0.99735 0.0026457 1 
77 1 0.99718 0.0028199 1 
78 1 0.99701 0.002994 1 
79 1 0.99683 0.0031681 1 
80 1 0.99666 0.0033422 1 
81 1 0. 99648 0.0035162 1 
82 1 0.99631 0.0036903 1 

83 1 0.99614 0.0038642 1 

84 1 0.99596 0.0040382 1 

85 1 0.99579 0.0042121 1 

86 1 0.99561 0.004386 1 

87 1 0.99544 0.0045599 1 

88 1 0.99527 0.0047337 1 

89 1 0.99509 0.0049075 1 

90 1 0.99492 0.0050813 1 

91 0.99 0.99474 -0.004745 1 

92 0.99 0.99457 -0.0045712 1 
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93 0.99 0.9944 -0.0043976 1 
94 0.99 0.99422 -0.0042239 1 
95 0.99 0.99405 -0.0040503 1 
96 0.99 0.99388 -0.0038767 1 
97 0.99 0.9937 -0.0037031 1 
98 0.99 0.99353 -0.0035296 1 
99 0.99 0.99336 -0.0033561 1 

100 0.99 0.99318 -0.0031826 1 
101 0.99 0.99301 -6.0030092 1 
102 0.99 0.99284 -0.0028358 1 
103 0.99 0.99266 -0.0026624 1 
104 0.99 0.99249 -0.0024891 1 
105 0.99 0.99232 -0.0023157 1 
106 0.99 0.99214 -0.0021424 1 
107 0.99 0.99197 -0.0019692 1 
108 0.99 0. 9918 -0.001796 1 
109 0.99 0. 99162 -0.0016228 1 
110 0.99 0.99145 -0.0014496 1 
111 0.99 0. 99128 -0.0012765 1 
112 0.99 0. 9911 -0.0011033 1 
113 0.99 0.99093 -0.00093027 1 
114 0.99 0.99076 -0.00075722 1 
115 0.99 0.99058 -0.00058421 1 
116 0.99 0.99041 -0.00041122 1 
117 0.99 0.99024 -0.00023826 1 
118 0.99 0.99007 -,6. 5338E-005 1 
119 0.99 0.98989 0.00010756 1 
120 0.99 0.98972 0.00028042 1 
121 0.99 0.98955 0.00045326 1 
122 0.99 0.98937 0.00062607 1 
123 0.99 0.9892 0.00079884 1 
124 0.99 0.98903 0.00097159 1 
125 0.99 0.98886 0.0011443 1 
126 0.99 0.98868 0.001317 1 
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127 0.99 0.98851 0.0014896 1 
128 0.99 0.98834 0.0016623 1 
129 0.99 0.98817 0.0018349 1 
130 0.99 0.98799 0.0020074 1 
131 0.99 0.98782 0.00218 1 
132 0.99 0.98765 0.0023525 1 
133 0.99 0.98748 0.0025249 1 
134 0.99 0.9873 0.0026974 1 
135 0.99 0. 98713 0.0028698 1 
136 0.99 0.98696 0.0030422 1 
137 0.99 0.98679 0.0032145 1 
138 0.99 0.98661 0.0033869 1 
139 0.99 0.98644 0.0035591 1 
140 0.99 0.98627 0.0037314 1 
141 0.99 0.9861 0.0039036 1 
142 0.99 0.98592 0.0040758 1 
143 0.99 0.98575 0.004248 1 
144 0.99 0.98558 0.0044202 1 
145 0.98 0.98541 -0.0054077 1 
146 0.98 0.98524 -0.0052356 1 
147 0.99 0.98506 0.0049364 1 
148 0.99 0.98489 0.0051084 1 
149 0.98 0.98472 -0.0047196 1 
150 0.98 0.98455 -0.0045476 1 
151 0.98 0.98438 -0.0043757 1 
152 0.98 0.9842 -0.0042038 1 
153 0.98 0.98403 -0.0040319 1 

154 0.98 0.98386 -0.0038601 1 

155 0.98 0.98369 -0.0036883 1 

156 0.98 0.98352 -0.0035165 1 

157 0.98 0.98334 -0.0033447 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

Par 8 



VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
2.0390E-007 ft/rnin 
1. 0107E+000 ft 

Mw35aqsi 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:05:34 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW35SO.DAT 
Output file ........ MW35SO.OUT 
Data set title ..... MW-35A SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 9/04/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.3 
Radius of well casing ............ 0.0833 
Radius of wellbore ......... ,· ..... 0. 25 
Aquifer saturated thickness ...... 24.58 
Well screen length ............... 10 
Static height of water in well ... 24.58 

PaC""~ 1 



Mw35so 

Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 3. 365 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 200 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO 

Estimate 
7.9213E-008 +/-
9. 7761E-001 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
1.3926E-008 ft/min 
8.8735E-004 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 191 
Number of estimated paramet~rs .... 2 
Degrees of freedom ................ 189 
Residual mean ..................... 1.544E-008 
Residual standard deviation ....... 0.007799 
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Residual variance ................. 6.083E-005 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0833 1. OS 0.9776 0.072396 1 

0.1 1. 03 0.9776 0.052397 1 
0.1166 0.98 0.9776 0.0023977 1 
0.1333 0.97 0.9776 -0.0076012 1 

0.15 0.98 0.9776 0.0023999 1 
0.1666 0.99 0.9776 0.012401 1 
0.1833 0.99 0.9776 0.012402 1 

0.2 0.98 0.9776 0.0024033 1 
0.2166 0.98 0.9776 0.0024044 1 
0.2333 0.98 0.97759 0.0024055 1 

0.25 0.98 0.97759 0.0024066 1 
0.2666 0.98 0.97759 0.0024077 1 
0.2833 0.98 0.97759 0.0024088 1 

0.3 0.98 0.97759 0.0024099 1 
0.3166 0.98 0.97759 0. 002411 1 
0.3333 0.98 0.97759 0.0024121 1 
0.4167 0.98 0.97758 0.0024176 1 

0.5 0.98 0.97758 0.0024231 1 
0.5833 0.98 0.97757 0.0024287 1 
0.6667 0.98 0.97757 0.0024342 1 

0.75 0.98 0.97756 0.0024397 1 

0.8333 0.98 0.97755 0.0024453 1 

0.9167 0.98 0.97755 0.0024508 1 

1 0.98 0.97754 0.0024563 1 

1.0833 0.98 0.97754 0.0024618 1 

1.1667 0.98 0.97753 0.0024674 1 

1. 25 0.98 0.97753 0.0024729 1 
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1.3333 0.98 0.97752 0.0024784 1 
1. 4166 0.98 0.97752 0.0024839 1 

1.5 0.98 0. 97751 0.0024895 1 
1.5833 0.98 0.97751 0.002495 1 
1.6667 0.98 0. 9775 0.0025005 1 

1. 75 0.98 0.97749 0.0025061 1 
1.8333 0.98 0.97749 0. 0025116 1 
1.9167 0.98 0.97748 0.0025171 1 

2 0.98 0. 97748 0.0025226 1 
2.5 0.98 0.97744 0.0025558 1 

3 0.98 0. 97741 0.0025889 1 
3.5 0.98 0.97738 0.0026221 1 

4 0.98 0.97734 0.0026553 1 
4.5 0.98 0.97731 0.0026884 1 

5 0.98 0. 97728 0.0027216 1 
5.5 0.98 0.97725 0.0027547 1 

6 0.98 0.97721 0.0027879 1 
6.5 0.98 0. 97718 0.002821 1 

7 0.98 0. 97715 0.0028542 1 
7.5 0.98 0. 97711 0.0028873 1 

8 0.98 0.97708 0.0029205 1 
8.5 0.98 0.97705 0.0029536 1 

9 0.97 0.97701 -0.0070133 1 
9.5 0.97 0.97698 -0.0069801 1 

10 0.97 0.97695 -0.006947 1 
11 0.98 0.97688 0. 0031193 1 
12 0.97 0.97681 -0.0068144 1 
13 0.97 0.97675 -0.0067481 1 
14 0.97 0.97668 -0.0066819 1 
15 0.97 0.97662 -0.0066156 1 
16 0.97 0.97655 -0.0065494 1 
17 0.97 0.97648 -0.0064831 1 

18 0.97 0.97642 -0.0064169 1 

19 0.97 0.97635 -0.0063506 1 
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20 0.97 0.97628 -0.0062844 1 
21 0.97 0.97622 -0.0062181 1 
22 0.97 0.97615 -0.0061519 1 
23 0.97 0.97609 -0.0060857 1 
24 0.97 0.97602 -0.0060195 1 
25 0.97 0.97595 -0.0059532 1 
26 0.97 0.97589 -0.005887 1 
27 0.97 0.97582 -0.0058208 1 
28 0.97 0.97575 -0.0057546 1 
29 0.97 0.97569 -0.0056884 1 
30 0.97 0.97562 -0.0056222 1 
31 0.97 0.97556 -0.005556 1 
32 0.97 0.97549 -0.0054898 1 
33 0.97 0.97542 -0.0054237 1 
34 0.97 0.97536 -0.0053575 1 
35 0.97 0.97529 -0.0052913 1 
36 0.97 0.97523 -0.0052251 1 
37 0.97 0.97516 -0.005159 1 
38 0.97 0.97509 -0.0050928 1 
39 0.97 0.97503 -0.0050267 1 
40 0.97 0.97496 -0.0049605 1 
41 0.97 0.97489 -0.0048944 1 
42 0.97 0.97483 -0.0048282 1 
43 0.97 0.97476 -0.0047621 1 
44 0.97 0.9747 -0.004696 1 
45 0.97 0.97463 -0.0046298 1 

46 0.97 0.97456 -0.0045637 1 

47 0.97 0.9745 -0.0044976 1 

48 0.97 0.97443 -0.0044315 1 

49 0.97 0.97437 -0.0043654 1 

so 0.97 0.9743 -0.0042993 1 

51 0.97 0.97423 -0.0042332 1 

52 0.97 0.97417 -0.0041671 1 

53 0.97 0.9741 -0.004101 1 
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54 Oo97 Oo97403 -000040349 1 
55 Oo97 Oo97397 -0 0 0039688 1 
56 Oo97 Oo9739 -000039027 1 
57 Oo97 Oo97384 -Oo0038367 1 
58 Oo97 Oo97377 -000037706 1 
59 Oo97 Oo9737 -000037045 1 
60 Oo97 Oo97364 -000036385 1 
61 Oo97 Oo97357 -0o0035724 1 
62 Oo97 Oo97351 -0o0035064 1 
63 Oo97 Oo97344 -000034403 1 
64 Oo97 Oo97337 -0o0033743 1 
65 Oo97 Oo97331 -Oo0033082 1 
66 Oo97 Oo97324 -Oo0032422 1 
67 Oo97 Oo97318 -000031762 1 
68 Oo97 Oo97311 -0 0 0031101 1 
69 Oo97 Oo97304 -000030441 1 
70 Oo97 Oo97298 -000029781 1 
71 Oo97 Oo97291 -000029121 1 
72 Oo97 Oo97285 -000028461 1 
73 Oo97 Oo97278 -0o0027801 1 
74 Oo97 Oo97271 -0 0 0027141 1 
75 Oo97 Oo97265 -000026481 1 
76 Oo97 Oo97258 -0o0025821 1 
77 Oo97 0 0 97252 -Oo0025161 1 
78 Oo97 Oo97245 -Oo0024502 1 
79 Oo97 Oo97238 -000023842 1 

80 Oo97 Oo97232 -Oo0023182 1 

81 Oo97 Oo97225 -0o0022522 1 

82 Oo97 Oo97219 -000021863 1 

83 Oo97 0 0 97212 -0o0021203 1 
84 Oo97 0 0 97205 -0o0020544 1 

85 Oo97 0 0 97199 -0o0019884 1 

86 Oo97 0 0 97192 -0o0019225 1 

87 Oo97 Oo97186 -Oo0018565 1 
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88 0.97 0.97179 -0.0017906 1 

89 0.97 0.97172 -0.0017247 1 

90 0.97 0. 97166 -0.0016587 1 

91 0.97 0. 97159 -0.0015928 1 

92 0.97 0. 97153 -0.0015269 1 

93 0.97 0.97146 -0.001461 1 
94 0.97 0. 9714 -0.0013951 1 
95 0.97 0.97133 -0.0013292 1 
96 0.97 0. 97126 -0.0012633 1 
97 0.97 0. 9712 -0.0011974 1 
98 0.97 0. 97113 -0.0011315 1 
99 0.97 0.97107 -0.0010656 1 

100 0.97 0. 971 -0.00099973 1 
101 0.97 0.97093 -0.00093386 1 
102 0.97 0.97087 -0.00086799 1 
103 0.97 0.9708 -0.00080212 1 
104 0.97 0.97074 -0.00073625 1 
105 0.97 0.97067 -0.0006704 1 

106 0.97 0.9706 -0.00060454 1 
107 0.97 0.97054 -0.00053869 1 

108 0.97 0.97047 -0.00047285 1 

109 0.97 0.97041 -0.00040701 1 

110 0.97 0.97034 -0.00034117 1 

111 0.97 0.97028 -0.00027534 1 

112 0.97 0.97021 -0.00020951 1 

113 0.97 0.97014 -0.00014369 1 

114 0.97 0. 97008 -'7. 7869E-005 1 

115 0.97 0.97001 -1.2055E-005 1 

116 0.97 0. 96995 5.3755E-005 1 

117 0.97 0.96988 0.00011956 1 

118 0.97 0.96981 0.00018536 1 

119 0.97 0.96975 0. 00025116 1 

120 0.97 0. 96968 0.00031695 1 

121 0.97 0.96962 0.00038274 1 
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122 0.97 0.96955 0.00044852 1 
123 0.97 0.96949 0.0005143 1 
124 0.97 0.96942 0.00058007 1 
125 0.97 0.96935 0.00064584 1 
126 0.97 0.96929 0.0007116 1 
127 0.98 0.96922 0.010777 1 
128 0.97 0. 96916 0.00084312 1 
129 0.97 0.96909 0.00090887 1 
130 0.98 0.96903 0.010975 1 
131 0.97 0.96896 0.0010404 1 
132 0.97 0.96889 o,0011061 1 
133 0.97 0. 96883 0. 0011718 1 
134 0.98 0.96876 0. 011238 1 
135 0.98 0.9687 0.011303 1 
136 0.98 0.96863 0.011369 1 
137 0.97 0. 96857 0.0014347 1 
138 0.97 0.9685 0.0015004 1 
139 0.97 0.96843 0.0015661 1 
140 0.97 0.96837 0.0016318 1 
141 0.97 0. 9683 0.0016975 1 
142 0.98 0.96824 0.011763 1 
143 0.98 0.96817 0.011829 1 
144 0.97 0.96811 0.0018946 1 
145 0.97 0.96804 0.0019603 1 
146 0.97 0.96797 0.002026 1 
147 0.97 0.96791 0.0020916 1 
148 0.98 0.96784 0.012157 1 
149 0.97 0.96778 0.002223 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 
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K = 
yO 

Estimate 
7.9213E-008 ft/min 
9.7761E-001 ft 
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SEIOOOD 
Environmental Logger 

17-0ct 

Unit# 

INPUT 

Reference 
Scale factor 
Offset 

Step# 
Step# 

11:27 

331 Test# 

1:00 Level (F) TOC 

2.5 
9.97 
0.03 

0 10-0ct 15:00 
10-0ct 15:13 

_,. ,......:>·"!.~o> 

Time Slu!! In Slu!!Out Time 
0 2.36 2.12 1.75 

0.0033 2.36 2.09 1.8333 
0.0066 2.36 2.1 1.9167 

0.0099 2.36 2.11 2 
0.0133 2.36 2.45 2.5 
0.0166 2.32 2.02 3 

O.o2 231 3.54 3.5 
0.0233 2.35 4.27 4 
0.0266 2.3 4.89 4.5 

0.03 2.36 4.84 5 
0.0333 2.24 5.25 5.5 

0.05 2.18 4.9 6 
0.0666 2.05 4.22 6.5 
0.0833 1.53 4.26 7 

0.1 1.3 4.14 1.5 
0.1166 1.15 4.06 8 
0.1333 1.04 4.04 8.5 

0.15 0.69 3.95 9 
0.1666 0.45 3.96 9.5 
0.1833 0.03 3.89 10 

0.2 0.12 3.82 II 
0.2166 0.2 3.72 12 
0.2333 0.29 3.67 13 

0.25 0.37 3.61 14 
0.2666 0.44 3.55 15 
0.2833 0.51 3.5 16 

0.3 0.57 3.46 17 
03166 0.64 3.41 18 
03333 0.69 3.37 19 
0.4167 0.94 3.2 20 

0.5 1.12 3.07 21 
0.5833 1.26 2.94 22 
0.6667 137 2.83 

0.75 1.46 2.69 
0.8333 1.54 2.6 
0.9167 1.61 2.55 

I 1.67 2.5 
1.0833 1.71 2.45 

1.1667 1.15 2.41 

1.25 1.8 2.38 

1.3333 1.83 2.34 

1.4166 1.86 2.32 

1.5 1.89 2.29 

1.5833 1.91 2.27 

1.6667 1.94 2.25 

1112/95 1:07PM 
g:\proj\1020\aqtest\P05MC.XLS <:::: 000466 

,, 

/]':)............, -~ b 
Slu!! In Slug Out 

1.96 2.23 
1.98 2.21 
1.99 2.2 
2.01 2.18 
2.07 2.11 
2.11 2.07 
2.13 2.04 
2.14 2.01 
2.15 1.99 
2.15 1.98 
2.15 1.96 
2.15 1.95 
2.15 1.93 
2.15 1.92 
2.14 1.92 ) 2.14 1.91 
2.14 1.9 
2.14 1.9 
2.14 1.89 
2.14 1.88 
2.15 1.87 
2.14 1.86 

1.86 

1.85 
1.84 
1.85 
1.84 
1.84 
1.83 
1.81 
1.81 
1.81 

~1k"t-
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A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:13:59 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW37SI.DAT 
Output file ........ MW37SI.OUT 
Data set title ..... MW-37 SLUG IN 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/16/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.62 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 
Aquifer saturated thickness ...... 26.41 
Well screen length ............... 10 
Static height of water in well ... 26.41 

p; 1 



Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) ....................... 3. 408 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 34 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.3995E-003 +/-
2.6930E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
2.2436E-005 ft/min 
9.1606E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 20 
Number of estimated parameters .... 2 
Degrees of freedom ................ 18 
Residual mean ..................... -0.0009125 
Residual standard deviation ....... 0.009221 
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Residual variance ................. 8.502E-005 

Model Residuals: 

Time Observed Calculated Residual Weight 
------------- ------------- ------------- ------------- -------------

0.0666 2.09 2.1019 -0.011863 1 
0.0833 1. 97 1. 9752 -0.0052147 1 

0.1 1. 85 1. 8562 -0.006198 1 
0.1166 1. 74 1.745 -0:0050019 1 
0.1333 1. 64 1.6399 0.00014339 1 

0.15 1. 55 1.541 0.0089531 1 
0.1666 1.46 1.4487 0.01127 1 
0.1833 1. 37 1.3614 0.0085633 1 

0.2 1. 29 1. 2794 0.010597 1 
0.2166 1. 21 1.2028 0.0072399 1 
0.2333 1.13 1.1303 -0.0002877 1 

0.25 1. 07 1.0622 0.0078179 1 
0.2666 1 0.99855 0. 0014482 1 
0.2833 0.94 0.93838 0.0016161 1 

0.3 0.88 0.88184 -0.0018415 1 
0.3166 0.83 0.82901 0.00098546 1 
0.3333 0.78 0.77906 0.0009378 1 
0.4167 0.56 0. 57119 -0.011194 1 

0.5 0.4 0.41894 -0.018945 1 
0.5833 0.29 0.30728 -0.017277 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

Pc 3 



K = 
yO = 

Estimate 
4.3995E-003 ft/min 
2.6930E+000 ft 
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A Q T E S 0 L V R E S U L T S 
Version 2.0 

Developed by Glenn M. Duffield 
(c) 1993, 1994 Geraghty & Miller, Inc. 

10/24/97 17:11:09 

================================================================================ 
TEST DESCRIPTION 

Data set ........... MW37SO.DAT 
Output file ........ MW37SO.OUT 
Data set title ..... MW-37 SLUG OUT 
Company ............ GERAGHTY & MILLER, INC. 
Project ............ TF0320.015 
Client ............. SLOSS INDUSTRIES 
Location ........... BIRMINGHAM, ALABAMA 
Test date .......... 8/16/97 

Units of Measurement 
Length .......... ft 
Time ............ min 

Test Well Data 
Initial displacement in well ..... 2.51 
Radius of well casing ............ 0.0833 
Radius of wellbore ............... 0.25 
Aquifer saturated thickness ...... 26.41 
Well screen length ............... 10 
Static height of water in well ... 26.41 

P< 1 



Gravel pack porosity ............. 0 
Effective well casing radius ..... 0.0833 
Effective wellbore radius ........ 0.25 
Log (Re/Rw) . . . . . . . . . . . . . . . . . . . . . . . 3. 408 
Constants A, Band C ............. 0.000 , 0.000, 2.297 
No. of observations .............. 43 

================================================================================ 
ANALYTICAL METHOD 

Bouwer-Rice (Confined Aquifer Slug Test) 

================================================================================ 
RESULTS FROM STATISTICAL CURVE MATCHING 

STATISTICAL MATCH PARAMETER ESTIMATES 

K = 
yO = 

Estimate 
4.2232E-003 +/-
2.5246E+000 +/-

ANALYSIS OF MODEL RESIDUALS 

Std. Error 
2.2863E-005 ft/min 
5.4013E-003 ft 

residual = observed - calculated 
weighted residual = residual * weight 

Weighted Residual Statistics: 
Number of residuals ............... 35 
Number of estimated parameters .... 2 
Degrees of freedom ................ 33 
Residual mean ..................... -0.0002142 
Residual standard deviation ....... 0.01607 
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Residual variance ................. 0.0002583 

Model Residuals: 

Time Observed Calculated Residual Weight 

------------- ------------- ------------- ------------- -------------
0.0033 2.51 2.495 0.014984 1 
0.0066 2.47 2.4658 0.0042232 1 
0.0099 2.44 2.4369 0. 0031197 1 
0.0133 2.41 2.4075 0;0025378 1 
0.0166 2.45 2.3792 0.070751 1 

0.02 2.36 2.3505 0.0094733 1 
0.0233 2.31 2.323 -0.012981 1 
0.0266 2.27 2.2958 -0.025758 1 

0.03 2.25 2.268 -0.018043 1 
0.0333 2.22 2.2415 -0.021464 1 

0.05 2.1 2.1117 -0.011658 1 
0.0666 1. 97 1.9901 -0.02008 1 
0.0833 1. 86 1. 8748 -0.014832 1 

0.1 1.76 1.7663 -0.0062585 1 
0.1166 1. 66 1.6646 -0.0045669 1 
0.1333 1. 56 1.5682 -0.0081698 1 

0.15 1.48 1. 4 774 0.0026447 1 

0.1666 1. 39 1.3923 -0.0022971 1 

0.1833 1. 31 1.3117 -0.0016675 1 

0.2 1.24 1.2357 0.0042927 1 

0.2166 1.17 1.1646 0.005438 1 

0.2333 1.1 1. 0971 0.0028792 1 

0.25 1. 04 1.0336 0.0064148 1 

0.2666 0.98 0.97408 0.005923 1 

0.2833 0.93 0.91767 0.012333 1 

0.3 0.87 0.86452 0.0054762 1 

0.3166 0.82 0.81475 0.0052508 1 

Pa 3 
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0.3333 0.78 0.76757 0.012434 1 
0.4167 0.57 0.56981 0.00018989 1 

0.5 0.42 0.42316 -0.0031552 1 
0.5833 0.31 0.31425 -0.0042456 1 
0.6667 0.23 0.23328 -0.0032832 1 

0.75 0.17 0.17324 -0.0032419 1 
0.8333 0.12 0.12865 -0.0086538 1 
0.9167 0.09 0.095507 -0.0055074 1 

================================================================================ 
RESULTS FROM VISUAL CURVE MATCHING 

VISUAL MATCH PARAMETER ESTIMATES 

K = 
yO 

Estimate 
4.2232E-003 ft/min 
2.5246E+000 ft 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
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VOLUME I 

APPENDIXD 

SURVEY DATA 

ARCADIS GERAGHTY&MILLER 
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SLOSS <:f. AS C 

3622, 130 264 8 . 85 13 6 0 , 7 15 224.05 13 41 , 569 . 020000,H+T3622 
3623 , 130 2470 .1 0284 0 , 7 15276.8736 7 3 , 541. 7 1000 0 , 24-SL0002 
3624, 13 02498 . 730 3 80, 7 15 209.036367,54 4 .76 0000 ,24-SL0013 
3625,1 3 0 2 683 . 7 12280, 7 15 102.949085, 55 1. 7 90000,24-SL0014 
3626 ,1302722 . 854300, 7 153 13 .444669, 5 49. 100000 , 24-SL0015 
3627 ,1 3 0 2637 . 987300, 7 1542 1.302 386,538.83 0000, 2 4-SL0016 
3628,1 3 0 2 8 6 1 .280820,7151 5 2.769589,563.890000,H+T3628 
3 6 2 9, 1302365 . 324350,715568.680632,538.330000 , 24-SL0003 
3630,1 3 0 2383. 7 16100, 7 15791.693897,554.220000,H+T3630 
3631,1 302352.009480,7157 46.142387,547.050000,24-SM0001 
3632, 1302252.222160,715804.540621,534.370000,24-SL0004 
3633,1302227 .441090,715938.579913,534.020000,24-SL0005 
3634,130237 1.436810,716046.097728,533.820000,24-SLOOOG 
3635,1302357.912220,715917.984712,543.740000,24-SM0002 
3636 ,1 3 0 2 534.27 3840, 7 16078.238104,533.010000 , 24-SL0007 
3637,1 302529.933970,715996.9974 2 3,536.320000 , 24-SM0003 
3638,1302832.587530,715743.699270,531.880000,24-SL0012 
3639,1302899.801740,715789.572259,530.740000,24-SL0011 
3640,1302988.965350,715983.816379,525.260000,24-SL0010 
3641,1302864 .404830,716059.816096,529.700000,24-SL0009 
3642,1302739 . 097890,716084.202809,531.000000,24-SL0008 
3643,1302798.449560,715889.586353,534.740000,24-SM0004 
3644,1302936.611470,714899.432297,592.310000,H+T3644 
3645,1303197.025590,715194.168410,599.710000,23-SM0002 
3646,1303351.234470,715092.333971,613.940000,23-SM0001 
3647,1303001.133450,715070.167367,599.790000,23-SM0004 
3648,1303142.614670,714997.232731,597.610000,23-SM0003 
3649,1303072.37 6380,714977.980445,597.640000,H+T3649 
3650,1301771.198300,715799.902974,537.690000,H+T3650 
3651,1300831.192590,715330.589973,540.730000,SET RR SPIKE3651 
3652,1300382.474270,714892.189700,555.420000,39-SMOOOl 
3653,1300828.014130,715047.397809,546.150000,H+T3653 
3654,1300301. 745890,714709.326824,573.580000,39-SM0002 
3655,1301135.360210,715306.655892 ,543.360000,H+T3655 
3656,1301311.53501 0 , 7 15451.620931,551.800000,39-SM0006 
3657, 130 177 1. 766950, 7 15 695.984882,53 7.240000,39-SMOOOS 



SLOSS IU.A0 ~ 

JuLY J9'f7 
3658,1 3 0 2961.127740 ,7 15049 . 331259,585 . 506 449, 23-36 
3659,1 3 0 2924 . 56443 0, 7 15014 . 984244,579.460897 , 23-37 
3660 , 1302903.8 11 250, 7 1497 1 .94 3564,584.50774 4 ,23-38 
366 1,1 3 0 2941 .939280 , 7 14931 .233964,590.954341,23-39 
3662,1302955.681750, 7 14922 . 016670,592.340453,23- 1 
3663, 1303003.335530 , 7 14932.684359,594 . 216237,23-2 
3 654,1 303050.913350,714946.84396 6 ! 5 95.872888,23-3 
3665,1303100 . 653960,714948.965786 ,598.561 392 , 23- 4 
3666,1303120.47047 0, 7 14907.429466,608.731801,23-5 
3667,1303136.272530,714908.453347,610 . 597078, H+T3667 
3668,1303151.434220,714864.936695,618.519530,23 -6 
3669,1303181.891900,714827.331225,624 . 06033 1, 23-7 
3670,1303209.668560,714779 .032572,629.863452,23- 8 
3671,1303222 . 324930,714768 .10052 4,63 2.279025,H+T367 1 
3672,1303258.752650,714790 .432227,631.180381,23-9 
3673, 1303300. 337030 , 7 14818.737492, 631.993800,23-10 
3674,1 3 0 3339.043180,714851.58052 1,632 .263512,23- 11 
3675,1303377.660000,714883 .828767,632 . 626713,23-12 
3676,1303415.315970,714915 .354189,633.597004,23-13 
3677 ,1 303453.521920,714947 .157341,634 . 082734,23-14 
3678 ,1 303486.773260,714983 .8521 00,633 .484980,23- 15 
3679,1303491.184780, 714991.109970,633 .537637,H+T~679 
3680,1303507 .165220,715028.859288,633.410450,23-1 6 
3681,1303505.250600,715078 . 765509,631.316458,23-17 
3682,1303501.190500,715094.435728,630.431847,H+T3682 
3683,1303473.046640,715117.325734,628.342405,23-18 
3684,1303426.986720,7 151~6.57978 1,625.343525 ,23-19 

3685,1303378.695100,715154.650393,621.920288,23-20 
3686,1303348.486000,715160.196210,62 1.530797,H+T3686 
3687,1303342 . 375310 ,715178.532926,620.712668,23-21 
3688,1303340.347940,715226.594887,619.201003,23-22 
3689,1303332.580930,715277.5537 14,61? . 797962 , 23-23 
3690,1303298 . 030630,715283.198570,614.673464,H+T3690 
3691 , 1303281.463850,715280 . 295526,613.434292,23-24 
3692 , 1303233 .48 1170,715273.981460,60 9.399439,23-25 
3693,1303186. 320760 , 7 15246.581769,606.32239 1, 23- 26 
3694,1303143.917040,715222.349943,603.772187,23-27 
3695,1303115.950480,715194.425920,600.833249, H+T3695 
3696,1303099 . 214200,715199.844126,599.507576,2~-28 

3697,1303052.501970,715182.157542,590.300355,23-29 
3698,1 30301 6 .404240,7151 73 .057748 ,583.041472,H+T3698 
3699,1 303005 .1 53970 ,7151 7 8 . 049568,580. 762612,23-30 
3700 ,1 30296 1. 579880,7 15207 .1 17267 ,573 .1 46834,23-31 
3 701,1302 921.545040,71522 9 . 230538, 5 66.1 6 4 368 ,23-32 
3702,130292 4.575750, 715180.448291,567 . 203637,23-33 
3 703, 1302933.625310,715139.365167 ,568.852976,23 -34 
3704,1302960.792560,715095.550916,580.918355,23-35 
3 705, 1302463.478320,715517 . 740668,539.1 5 492 4 ,SET NAIL 3705 
3706,130232 4 . 371470,715490 .374678 ,536.724828 ,TIE IN 3 0 01 
3707, 1302324 . 376300,715490 .333100,536 . 810000,NWH 3001 
3708,1 30 196 4.642100,716403.103600,533 . 470000 ,NWH 3002 
3 7 09,1301 77 1 . 198300,715799.903000,537 .690000,3650 
3710,130083 1.1 92600,715330.590000,540. 730000 ,3651 
3711,1300828 .014100,715047.397800,546.150000, 3653 
3712,1302304.595070,715558.970583,536.875976, 38-8 
3713,1302286.300600~715605 . 201230,536 . 747993,38-9 

3714,1302267 .51 8940,7 1565 1.496592,536. 355047 ,38-10 
3715, 1302247 . 323620,715697.441588,535.465304,38-11 
37 16,1302225.18 1440 , 7 15741.046519,534.556450 , 38-12 
3717,1 302203.11 2920,715785 . 217419,533 . 297989 ~ 38-13 

37 18.1302181 .563 160 . 715827 . 638966 . 532.836770,38- 14 



3719, 1302 16 7 . 597880,7 15874 . 70777g , 532.211288,38-15 
3720,1302147.840790,715919 . 665449,531 . 659585,38-16 
3721,1302127.829840,715964.481127,531 . 528303,38-17 
3722,1302108.1115 10,716010.772484,531 .27687 1 ,38-18 
3723,1302088.22 1550,716058.659861,53 1. 8 11335, 38- 19 
3724,1302068.211740,716103.707503,531.799404, 38- 20 
3725, 1302047. 9 23220, 7 16147.898576,531 . 8 17743,38-21 
3726,1302027 .429420, 7 16194.9744 23, 531.649377 , 38- 22 
3727,1302007 .321070,7 1 6238.129270,53 1.396~20,38-23 
3728,1301966.348610, 7 16230.822048,534.599445,38-24 
3729,1301941.662190,716185.549453,535.587910,38-25 
3 730,1301927.057340, 7 16137 .949863,534.982569,38-26 
3731,1301911.948890,716088.305256,534.583944,38-27 
3732,13 01896.619490,716039.588418,533.361205,38-28 
3733,1301881.151 3 50 ,7 15992.200828,531.560315,38-29 
3734,1301863.591130,715945.085254,532.880890,38-30 
3735,1301843.804220,715900.410486,535.609814,38-31 
3736,1301812.200900,715864.616427,536.187524,38-32 
3737,1301 7 73.551520,715833.755323,536.940762,38-33 
3738,1301 728. 0222 80 ,715813.696455,536.450559,38-34 
3739,1301688 . 803080,715788.714678,536.795234,38-35 
3740,1301646. 267740,715763.785867,538.542046,38-36 
3741,1301607.675000,715737.167954,538.895127,38-37 
3742,1301566.379710,715709.989913,539.312503,38-38 
3743,130 1522.618460, 7 15679.585307,540.147194,38-39 
3744,1301479.284880,715651.773556,539.878215,38-40 
3745,1301438.551070,715621.486233,539.586556,38-41 
3746,1301399.251420,715596.574191,539.630089,38-42 
3747,1301354.432340,715569.589774,539.107283,38-43 
3748,1301308.324420,715544.240865,538.516655,38-44 
3749,1301264.293370,715522.777795,537.877277,38-45 
3750,1301220.479910,715500.173570,538.038198,38-46 
3751,1301174.511940,715475 . 725681,538.819931,38-47 
3752,1301131.803780,715450.959551,538.865213,38-48 
3753,1301090.649000,715426.985119,538.397863,38-49 
3754,1301057.616980,715391.628698,538.625138,38-50 
3755,1301020.450180,715357.560963,538.759782,38-51 
3756,1300980.87 9180,715326.394386,539.032074,38-52 
3757,1300936.527130,715301.661207,539.447668,38-53 
3758,1300885.567460,715290.214231,540.437834,38-54 
3759,1300844.819700,715255.909647,540.846022,38-55 
3760,1300811.290590, 7 15182.640485,543.438395,38-57 
3761,1300804.344670,715140.266476,544.439855,38-58 
3762,1300265.830390, 7 14999.177540,569.258788,SET NAIL 3762 
3763,1300761.091890, 7 15117.371059,544.388113,38-59 
3764,1300708.378590,715098.085303,545.653746,38-60 
3765,1300663.278620,71507 6.973736,546.153420,38-61 
3766,1300615.810130,715052.289275,547.268777,38-62 
3767,1300570.446610,715021.759517,548.821914,38-63 
3768,1300526.027550, 7 14995.839524,550.369474,38-64 
3769,1300485.643010,714967.656529,552.943858,38-65 
3770,1300442.073370,714946.191275,554.728018,38-66 
3771,1300397.380410,714923.943980,555.916196,38-67 
3772,1300352.075830,714901.539449,554.340126,38-68 
3773,1300308.853800,714879.528053,554.504156,38-69 
3774,1300262. 788910 , 7 14854.213340,553.526141,38-70 
3775,1300217.514200 ,7 14831.970765,554.243217,38-71 
3776,1300172.015220,714810.206476,554.173740,38-72 
3777,1300124.493400,714789. 2 11093,555.836012,38-73 
3778,1300076.210090 ,714768.092517,557.514876,38-74 
3779,1300028.943320,714746.304892,558.358077,38-75 
3780,1299838.569530,714626 .847853,561.798607,SET NAIL 3780 
3781,1299998.401180,714705.770255 ,558.592558,38-76 
3782,1299950.385280,714687.726021,559.749165,38-77 
3783,1299906.732970,714663.954778,560.444112,38-78 
3784~1299881.090310 ,7 14620 .773537,562.875707 ,38-79 



~ 
:~~'lj!J 

:·· ... · 

:-. 

~~~~ 1 1L~~d~l.~4U /~U, / 14569.681993,566 . 394891 ,38-30 
3786,1299899.363 580, 7 14523.59 1975,570.266928, 38-8 1 
3787, 1299928.534520,714481.1 50550 , 570.646925,38-82 
3788,1299938.3 149 10, 7 14455.246255,569.485338, H+T3788 
3789, 1299956.677040,7 14443.411788 , 567. 585423,38-83 
3790,~300096.120720,714302. 1 70421,553 . 831110, 38-87 

3791,1300139 . 935 150,714257 . 201076,556 . 206728, H+T379 1 
3792,1300138. 232400, 71 4282.477646,554.731084,38-88 
3793, 1300181.515 9 80, 7 14307.756420,556. 0 147 14,38-89 
3794,1 300221. 77 11 40,7 14338 .521347,556. 3493 84,38-90 
3 795, 1300260.615690,71 4367 . 793042,556. 492775,38-91 
3796,1300299.155510,714397 . 201374,556.651500,38-92 
3797, 13 0033 6 .1 8837 0, 7 14428.219478 ,555 .825923,38-93 
3798,1300375 . 354460,7 14457 .605887,555.634014,38-94 
3799 ,1 3 00 41 2 . 680170 , 7 14488 .158113,555.424921,38-95 
3800,1300449 .352680,714523.123024,554.973898,38-96 
3801,1300491.683780 , 7 1455 1 . 508616 ,554 .728905,38-97 
3802,1300531.620260, 7 14579 . 523675,555.080996,38-98 
3803,1300570.915750 , 7 1461 2 .456578,554.722727 ,38-99 
3804,1300611.939850, 71 4642.261678,554.236675,38-100 
3805,1300650.688550,714673.266894,553.755205 ,38- 101 
3806,1300689.37 5480,714704.812746,553.673184,38-102 
3807,1300728.355 170,7 147 35.004109,553.466566,38- 103 
3808,1300767 . 537250 ,714765.247029,553.619769,38-104 
3809,1300803 . 218810,714794.333655,553 . 588484,38-105 
381 0,1300844.298120,71 4826.865339,553.495019,38- 106 
3811,1300883 .697820,714856.824213,553.445218,38-107 
3812,1301191. 3427G0,715096.954608,551 . 973577,SET NAIL 3812 
3813,1300919.495890,714888 .779697,553 .256598,38-108 
3814,1300960.385020,714917.284732,553 .224633,38-109 
3815,1300997 .816460,714950.419157,553 .027194,38-110 
3816,1301037 .543250,714979.329353,553 . 277054, 38-1 11 
3817,1301075.27 3610,715009.796850 ,552.764985,38-112 
3818,1301114.164780,715039.506445,552.305522,38-113 
3819,1301154.751630,715066.438856,552. 425167,38-114 
3820,1301193 .1 78140,715093.747230 ,552.074953 , 38-115 
3821,1301231.737240,7151 21 . 665031,551.703225,38-116 
3822,130127 4.617 800, 7 15147.554566,551.852261, 38-117 
3823,1301318.385930,715172.673361,551.859402,38-118 
382 4 , 1301363 .50 0430,715195.27 8878,551.71 3 000, 38- 119 
3825, 1301407.568260,7 15216.963915,551.718105,38-120 
3826,1301452.998000, 7 15235 .791314,551.636268,38-121 
3827,1301 498 . 625540,7 15253 . 691960,551.668180,38-122 
3828,1 301516 . 568860,715251 . 620309,551 . 395663, SET NAIL 3828 
3829,1 301544 . 963960,715268 . 6 48556,551 . 694578,38-123 
3830, 1301593.6041 30 , 7 15282 .633778,551.530323,38-124 
3831 ' 1301641 . 44::800, 7 152'33. 4 7 '3'350' 551 . 254052, 38-1 ~-::."5 
3832,1301690.17 17 50 , 7 15303.692346,550.67 1121, 38-126 
3833 ,1 3 01 739.895410 , 7 153 10.606092 ,550 .58 1535, 38-127 
3834,1301789.363380,715317.134780 ,550.429926,38- 128 
3835,1301846.882600 , 7 15322. 447885,549.912497,38-129 
3836,1301 8 78.085720 , 715327.045911,549 . 452785,38-130 
3837 ,1 301935.27 1290 , 7 15332 .43 4386,548.858651,38-131 
3838,1301946 . 850780,715336.953043,548.83 5136,SET NAIL 3838 
3839 ,1 301978.199570,715347.262698,548 . 078545,38-132 
3840,1302 0 26 . 5 25670,7 15357. 190773 ,547 .1 2 9343,38-1 
3841,1302066 .1 13670 , 7 15387 . 7 12317,543 .972499 , 38-2 
3842,1 302108 . 817020 , 7 15413.089953 , 542 . 3 18691,38 - 3 
3843,1302 152 . 682830 , 7 15 4 35 .955584 ,540.844807 , 38- 4 
3844,1 302196 . 388570 , 7 15463.1282 19,539.889848,38-5 
3845,1302241.506030 , 7 15488.026119,538.861584,38- 6 
3846,1302289.940250, 7 15515.127324,538.026272,38-7 
3847,1302310 . 660790 , 715525.288199 , 537 .866788,SET NAI L 3847 
3848,1 302324. 463260 , 7 15 490.1 2 0648,536 . 900328 ,T IE IN 3001 
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Auc..usT 1997 
3849,1300766.381160, 7 14757.540091,553.700000,NAIL 3849 
3850,1300870.397710,714601.922257,556.770000,H+T3850 
3851,1300591.221280,714392.974446,563.890000~MW 29 
3852,1300591.669790,714392.626244,561.860000,DISC 29 
3853,1301580.821180,715263.506390,552.150000,DISC P26 
3854,1301581.075110,715262.952130,554.970000,MW 27 
3855,1299944 . 777680,714462.332503,571.520000,MW 31 
3856,1299944.277910,714461.963417,569.460000,DISC P-31 
3857,1300254.027960~714830.368889,556.730000,MW 33 
3858,1300253.855300,714830. 766356,554.460000,DISC P-33 
3859 ,1301330.697730,715425.057542,540.1 20000,DISC P-35 
3860,1301330.337030,715425.631389,542.460000,MW 35 
386 1~1301651.729820,715618. 754781,536.660000,H+T 3861 
3862,1301777.430460,715667.992456,537.440000,MW 37 
3863,1301777.156000,715668.579223,535.360000,DISC P-37 
3864,1302463.477850,715517.709933,539.200000,NAIL 3864 
3865,1302777.681100,715317.758883,550.570000,NAIL 3865 
3866,1302856.553330,715290.194897,558.850000,MW 21 
3867,1302856.106710,715289.830661,556.580000,DISC P-21 
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)_.GERAGHTY 
Alf& l\1ILLER, INC. Jiiiilii Environmental Services 

( 

Ms. Jan Johnson, Science Information Manager 
Natural Heritage Program 
Alabama Department of Conservation 

and Natural Resources 
64 N. Union St., Room 421 
Montgomery, AL 36130 

Re: Threatened and Endangered Species Information 

Dear Ms. Johnson: 

a heidemij company 

August 20, 1996 

The purpose of this letter is to request the most recent information concerning the 
occurrence of threatened and/or endangered plant and animal species, any habitats of special 

. concern, and/or enVironmentally sensitive areas at or in the vicinity (within a three mile radius) of 
the site indicated on the enclosed figure. If such areas exist at or in the vicinity of the site, but are 

( not in a position to be potentially impacted by the site, please indicate this in your response. 

·~ :-:-.;:; ' 
·; 

-
The site location can be found on the USGA Topographical Quadrangle Birmingham, 

North Alabama map (see attached site location map). Geraghty&. Miller, Inc. is preparing an 
environmental study oflhe site and your information will be included in the report summarizing 
this study. 

Thank you for your attention to this matter. If you have any questions, please do not 
hesitate to contact me at (919) 571-1662. 

Sincerely, 

GERAGIITY & Mll..LER, INC. 

Rob Drake 
Staff Scientist/Biologist 

Enclosure 

sl a:~\nhk.clal~.cloc:\20-~-96 
CrossPointe II, 2840 Plaza Place, Suite 350 • Raleigh, North Carolina Z7612 • (919) 571-1662 • FAX (919) 571-7994 
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)!_,GERAGHTY 
If& MILLER, INC. 
Environmental Services 

Mr. Robert McCollum 
Division of Game and Fish 
Alabama Department of Conservation 

and Natural Resources 
64 N. Union St., Room 584 
Montgomery, AL 36130 

Re: Threatened and Endangered Species Inf~rmation 

Dear Mr. McCollum: 

a heidemij company 

August 21, 1996 

The purpose of this letter is to request the most recent infonnation concerning the 
occurrence of threatened and/or endangered plant and animal species, any habitats of special 
concern, and/or envirorunentally sensitive areas at or in the vicinity (within a three mile radius) of 
the site indicated on the enclosed figure. If such areas exist at or in the vicinity of the site, but are 
not in a position to be potentially impacted by the site, please indicate this in your response. 

-
The site location can be found on the USGA Topographical Quadrangle Birmingham, 

North Alabama map (see attached site location map). Geraghty & Miller, Inc. is preparing an 
envirorunental stu.dy of the site and your information will be included in the report summarizing 
this study .. A similar request has been sent to the Alabama Natural Heritage Program. 

Thank you for your attention to this matter. If you have any questions, please do not 
hesitate to contact me at (919) 571-1662. 

Sincerely, 

GERAGHTY & :MILLER, INC. 

Rob Drake 
Staff Scientist/Biologist 

Enclosure 

sl a:l&cmplrdnlr.cl&lt.t.c doc\11-AUi-96 .-. 
Cross Pointe II. 2840 Plaza Pl:lce. Suite 350 • Raleigh. North Carolina 27612 • (919) 571-1662 • FAX (919) 571-7994 t..J 
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STATE OF ALABAMA 

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES 
6~ NORTH UNION STREET 

JIM FOLSOM 
GO \"ERNOR 

CHA RLEY GRIMSLEY 
COMMISSIONER 

26 August 1996 

Rob Drake 

POST OFFICE BOX 30H5G 

MONTGOMERY. ALABAMA 36130-1456 

Staff Scientist/Biologist 
GERAGHTY & MILLER, INC. 
cross Pointe II 
2840 Plaza Place, Suite 350 
Raleigh, North carolina 27612 

Dear Mr. Drake, 

DIVISION OF GAME AND FISH 
CHARLES D. I\ ELLEY 

OIRE<...IOR 

This letter is to inform you that there is an endangered animal 
species in the vicinity of the site indicated on the figure you 
sent me. The Federally listed Watercress Darter ( Etheostoma 
nucha.le) inhabits Roebuck Springs which is located east of the site 
location (see figure). I cannot determine from the figure you sent 
me whether the site location presents potential impact to the 
Watercress Darter or to Roebuck Springs, nor can I determine the 

( proximity of Roebuck Springs to the site location. 

Enclosed for your information are a list of Federally designated 
Threatened and Endangered species known to occur in Alabama and the 
list of State-protected animal species. 

Sincerely, 

Bob Me co 11 um 
Nongame Biologist 

Enclosures 
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ALABAMA 

FEDERALLY LISTED ENDANGERED/THREATENED SPECIES 

amended 8/9/96 

TAXA STATUS COMMON/SCIENTIFIC NAMES 

Mammals (See Note on bottom of page 7) 
(7) E Red wolf* 

(Canis rufus) 

E 

E 

E CH 

E CH 

Florida panther* 
(~ concolor ~) 

Gray bat 
( Myotis grisescens) 

Indiana bat 
(My otis sodalis) 

Alabama beach mouse 
( Peromyscus polionotus ammo bates) 

DISTRIBUTION 

Extirpated 

Extirpated 

Tennessee Valley 
to Conecuh Co. 

Tennessee Valley 
to Shelby Co. 

Coastal, Baldwin Co. 

E CH Perdido Key beach mouse Coastal, Baldwin Co. 

E CH 

6iid:2 
(8) E 

I 

E CH 

T 

E 

E 

E 

E 

( Peromyscus polionotus trissyllepsis) 

West Indian (Florida) manatee* 
(Trichechus manatus) 

Ivory-billed wOodpecker* 
( Campephilus principalis) 

· Piping plover 
( Charadrius melodus) 

American peregrine falcon 
(Falco peregrinus anatum) 

Bald eagle 
( Haliaeetus leucocephalus) 

Wood stork 
(Mycteria americana) 

Eskimo curlew 
( Numenius borealis 

Red-cockaded woodpecker 
( Picoides borealis) 

Bachman's warbler* 
(Vermivora bachmanii) 

Coastal waters 

Extirpated 

Coastal 

Statewide 

Statewide 

Statewide 

Possible migrant 

Statewide 

Probably 
Extirpated 



B~Qtil~~ 
(9) 

T Loggerhead sea turtle · Coastal waters 
(Caretta caretta) 

( T Green sea turtle Coastal waters ' 
(Chelonia mydas) 

E CH Leatherback sea turtle Coastal waters 
( Dermochelys coriacea) 

T Eastern indigo snake Extreme southern 
( Drymarchon corais couQeri) counties 

E CH Hawksbill sea turtle Coastal waters 
(Eretmocbelys imbricata} 

T Gopher tortoise Choctaw ,Mobile, 
( GoQherus Qolyphemus) Washington Cos. 

E Kemp's (Atlantic) ·Ridley sea turtle Coastal waters 
( Lepidochelys kempii) 

E Alabama red-bellied turtle Mobile, Bald win, 
( Pseudemys alabamensis) Monroe Cos. 

T Flattened musk turtle Upper Black Warrior 
( Stemotherus depressus) River system 

( Amphibian~ 
(1) T Red Hills salamander South Central 

( Pbaeognatbus bubricbti) 

.fu.h 
(12) T Gulf sturgeon Coastal Delta 

( Acipenser oxyrhynchus desotoi 

T Pygmy sculpin Calhoun County 
(Cottus pygmaeus) 

T Blue shiner 
( Cyprinella caerulea) 

Cherokee County 

T CH Spotfin chub Lauderdale County 
( Cyprinella ( =Hybopsis) monacha) Colbert County 

T CH Slackwater darter Madison, Lauderdale, 
( Etheostoma Qoscbungi) Limestone Counties 

E Watercress darter Jefferson County 
( Etheostoma nuchale) 

E Boulder darter Tennessee River 
(Etheostoma wapiti) tributaries 



E 

E 

T 

-T 

E CH 

Molll.!§ks 
(37) E 

E 

E 

E 

E 

( 

E 

E 

E 

E 

E 

E 

E 

T 

(>· ·. 

Cahaba shiner 
( Notropis cahabae) 

Palezone shiner 
(Notropis spp . , cf. procne) 

Goldline darter 
( Percina al,! rolineata) 

Snail darter 
( Percina tanasi) 

Alabama cavefish 
( Speoplatyrhinus poulsoni) 

Anthony's riversnail 
(Anthearnia anthooyi) 

Fanshell mussel 
( Cyprogenia stegaria 

Dromedary pearly mussel 
(Prom us dromas) 

Cahaba River 

Jackson County 
Paint Rock River 

Cahaba River system 

Madison County 
Jackson County 

Lauderdale County 

Limestone Creek 
Limestone Co. 

Tennessee River 

Tennessee River 

Yellow-blossom pearly mussel Tennessee River 
(Epioblasma(=Dysnomia) florentina florentina) 

Upland combshell mussel 
(Epioblasma metastriata) 

Purple eat's paw pearly mussel 
_ (Epioblasma obliquata) · 

Southern acornshell mussel 
( Epioblasma othc<iloogenesis) 

Southern combshell mussel 
( Epioblasma penita) 

Turgid-blossom pearly mussel 
(Epioblasma tl,!rgidl,!la) 

Fine-rayed pigtoe mussel 
( Fl,!sconaia cuneolus) 

Shiny pigtoe mussel 
(Fusconaia ~ (=edgariana)) 

Cracking pearly mussel 
(Hemistena{=Lastena) lata} 

Fine-lined pocketbook mussel 
{Lamp sills altilis} 

Black Warrior, Cahaba, 
and Coosa River 
drainages 

Tennessee River 

Upper Coosa and 
Cahaba River drainages 

Tombigbee River, 
Buttahatchie River 

Tennessee River 

Paint :Rock River 

Paint Rock River 

Tennessee River 

Statewide 



E Pink mucket pearly mussel Tennessee River, 
( Lampsilis abrupta ( =orbiculata)) Paint Rock Rivet· 

( T Orange-nacre mucket Tom big bee, Black-
( Lampsilis perovalis) Warrior, Alabama, 

Cahaba drainages 

E Alabama lamp pearly mussel Paint Rock Rivet·, 
( Lampsilis virescens) Hurricane Creek 

T Alabama moccasinshell mussel Alabama, Tombigbee, 
( Mediooidus acutissimus) Cahaba, Coosa, Black 

Warrior drainages 

E Coosa moccasinshell mussel Coosa, Cahaba, and 
(Medionjdus parvulus) Black Warrior drainages 

E Ring pink mussel Tennessee River 
(Obovaria retusa) 

E Little-wing pearly mussel Tennessee River 
( Pegias tabula) 

E White wartyback pearly mussel Tennessee River 
( Plethobasus cicatricosus) 

E Orange-footed pearly mussel Tennessee River 

( 
( Plethobasus cooperianus) 

E Clubs hell Tennessee River 
( Pleurobema ~) drainage 

E Black clubshell mussel Tombigbee River 
( Pleurobema curtum) 

E Southern clubshell mussel Statewide except 
( Pleurobema decisum) Mobile Delta 

E Dark pigtoe mussel Black Warriqr River 
( Pleurobema furvum) drainage 

E Southern pigtoe mussel Coosa River drainage 
( Pleurobema georgianum) 

E Flat pigtoe mussel Tombigbee River 
( Pleurobema marshalli) 

E Ovate clubshell mussel Statewide 
( Pleu rob em a perovatum) 

E Rough pigtoe mussel Tennessee River 

c I 
(Pleurobema plenum) 

E Heavy pigtoe mussel Tennessee River 
(Pleurobema taitianum) 



T Inflated heelsplitte r mussel Black Warrior Rive r: 
{ Potamilus in flatus) to Mobile Bay 

( E Triangular kidneyshell mussel Black Warrior, Cahaba, 
( Ptychobranchus greeni) and Coosa River 

drainages 

E Cumberland monkeyface pearly musselTennessee River 
(Ouadrula intermedia) 

E Stirrup shell mussel Tombigbee River, 
(Quadrula stapes) Sipsey River 

E Pale lilliput pearly mussel Paint Rock River, 
( Toxolasma ( =Carunculina) cylindrellus)Hunicane Creek 

E Tulotoma snail Coosa River System, 
(Tulotoma magnifica) Choccolocco Creek 

Arthropods 

Qry~tac!;:a 
(1) E Alabama cave shrimp 

( Palaemonias alabamae) 
Madison County 

ln~ecta 
( 1) E American burying beetle Statewide 

( 
( Nicrophorus american us) 

Plants 
(18) T Little amphianthus Chambers, Randolph 

( Amphianthys pusillus) Counties 

T Price's potato-bean Marshall, Autauga Cos. 
( Apios priceana) 

E Rock cress Bibb County 
(Arabis perstellata) 

E Morefield's leather flower Madison Co.-
(Clematis morefieldii) 

E Alabama leather flower St . Clair, Cherokee 
(Clematis socialis) Counties 

E Leafy prairie-clover Franklin, Morgan, 
( Dalea foliosa) Lawrence, Jefferson 

Cos. 

E Gentian pinkroot Bibb County 
Spigelia gentianoides 

T Lyrate bladder-pod Colbert, Franklin Cos . 
c i;l;i;: ( Lesquerella lyrata) ..... ,, .. 

L:.:.:::~:: 
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E 

T 

T 

E 

T 

E 

E 

E 

T 

E 

E 

Pond berry 
.( Lindera melissifolia) 

Mohr's Barbara's buttons 
(Marshallia mohrii) 

Wilcox County 

Bibb, Cullman, 
Cherokee, Walker 1 

Etowah Cos. 

American hart's-tongue fern Morgan 1 Jackson Cos. 
(Asplenium scolopendrium var. americanum) 
( =Phyllitis iaponica ssp . americanum) 

Harperella 
( Ptilimnium nodosum 

Kral's water-plantain 
( Sagittaria secundifolia) 

Green pitcher plant 
( Sarracenia oreophila) 

Alabama canebrake pitcher-plant 
( Sarracenia rubra alabamensis) 
( =§.. alabamensis ssp. alabamensis) 

American chaffseed 
( Schwalbea americana) 

Cherokee, DeKalb Cos. 

Cherokee 1 DeKalb Cos. 

Marshall, Jackson, 
Etowah, DeKalb, 
Cherokee 1 Elmore 1 

Russell Cos . 

Autuga, Chilton, 
Elmore Cos. 

Alabama streak-sorus fen1 Winston County 
{Thelypteris pilosa var . alabamensis) -

Relict trillium 
(Trillium reliquum) 

Tennessee yellow-eyed grass 
( Xyris tennesseensis) 

Henry,Lee 1 Bullock Cos. 

Franklin Co. 

Total Animal Species: 76 (not including 5 species of whales) 
18 Total Plant Species: 

Status: 

NOTE: 

* = Not believed to occur in Alabama 
E = endangered 
T = threatened 
CH = critical habitat has been designated 

The American alligator is neither threatened nor endangered 1 but 
designated so because of similarity of appearance to the threatened 
American crocodile. 

There are 5 endangered species of whales found in coastal waters of the 
southeastern states. These include the finback whale (Ba}aenoptera 
physalus) 1 the humpback whale (Megaptera novaeangliae), the right whale 
( Balaena glacialis) 1 the sei whale ( Balaenoptera borealis) 1 and the sperm 
whale ( Physeter catodon). It is possible 1 though unlikely 1 that th.ey could 
appear in Alabama coastal waters. 
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ALABAMA 

22G-2-.92 Non-game Species Regulation 

(I) It shall be unlawful to take, capture, lcill, or attempt to take, capture or kill; possess, sell, trade for anything of 
mond.ary value, or offer to sell or trade for anything of monetary value, the following non-game wildlife species (or any parts or 
reproductive products of such species) ~ithout a scientific collection pcnnit or written permit from the Commissioner 
Department of Conservation and Natural Resources, which sh.all specifically slate what the permittee ·may do with regard t~ 
said species: 

(a) FISHES 
Conmum Nan•~ Sci~nti(ic Nam~ 

• Cavefish, Alabama ..................................................... Speoplatyrhinus ooulsoni 
• Cavefish, Southern ......... .. ......................................... Tvohlichthvs subterraneus 
• Chub, Spotfm ............................................................ Cvorinella monacha 
• Darter, Boulder .................................... .............. ........ Etheostoma wapiti 
• Darter, Coldwater .. .................................................... Etheostoma ditrema 
• Darter, Crystal... ........................................ : ......... ...... Crystallaria asorella 
• Darter, Goldline ........................................................ Percina aurolineala 
• Darter, Slack water ............................. ... .................. ... Etheostoma boschungi 
• Darter, Snail ....................................................... .. .. ... Pen:ina tanasi 
• Darter, Tuscumbia .. ....... ............................................ Ethcostoma tuscumbia • 
• Darter, Watercress ..................................................... Etheostoma nuchale 
• Madtom, Fred;lebclly ................................................ Noturus munitus 
• Sculpin, Pygmy ............................... ........................... Cottus pygmaeus 
• Shiner, Blue ................................................... .. ......... Cyprinella caerulca 
• Shiner, Cahaba .......................................................... Notropis cahabae 
• Shiner, Palezone ........................................................ Notropis albinotus 

(b) AMPHIBIANS 

Common Xam~ Sci~t1tific Xam~ 

• Frog, Dusky Gopher ................... ................... ............. Rana capito ~ ~ 
• Hellbender, Eastern ................................................... Cryptobranchus alleganiensis allegan.iensis 
• Salamander, Flatwoods ......... ..................................... Ambvstoma cingula tum 
• Salamander, Green ........... ... ...................................... Aneides acneus 
• Salamander, Red Hills ............................................... Phaeognathus hubrichti 
• Salanmnder .. Seal .................................... ... ................. Dc:smognathus monticola (of Coastal Plain origin) 
• Salamander, Termessee Cave ..................................... <h-rinophilus oalleucus 
• Treefrog, Pine Barrens ........................................... .... Hyla andersonii 

(c) REPTILES 
Common Name Sci~nti[u Nanu 

• Coachwh.ip, Eastern ................................................... Masticophis flagellum flagellum 
• Snake, Black Pine ................. ..................................... Pituophis melanoleucus lodingi 
• Snake, E.astcm Indigo ................................................ Drymarchon cora is couoeri 
• Snake, Florida Pine .................................. ........ ......... Pituophis mclanolcucus mugitus 
• Snake, Gulf Salt Marsh ........................... ... ................ Nerodia fascia !.a clarki 
• Snake, Southern Hognose .. ....................... ....... ...... .... Heterodon simus 
• Terrapin, Mississippi Dian1ondback ...... ... ........ .......... Malaclcmvs terrapin pilcat.a 
• Tortoise, Gopher ...................................... .................. Gopherus oohphemus 
• Turtle, Alabama Map .... ............ ................................. GraptL'tllYS pulchra 
• Turtle, Alabam.a Red-bellied ...................................... Pscudcm\-s alabamcnsis 
• Turtle, Alligator Snapping ............ ..... .... .................... Macroclcmvs h:nm1incki 
• Turtle, Barbour's Map .... .. ................. .. ....... ................ Graph:nws barbouri 
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(d) BIRDS 

Commmr Same Scieuti(ic .'\'ame 

• Crane, Mississippi Sandhill ........................ ................ Grus canadensis pull a 

• Dove, CollUnon Ground ............................................. Cohunbina ~ 

• Eagle, Bald ....................... ............... ........... .............. . Haliaectus kucocephalus 

• Eagle, Golden ...................................................... ...... Aguila clU)"saetos 

• Egret, Reddish .. ......................................................... ~ rufesccns 

• Falcon, Peregrine ........................... ....... ...... ............... Falco peregrinus 

• Hawk, Cooper's ........................... : ........ .... .. ................ Accipiter~ 

• Merlin ............................................................. .......... Falco cohunbarius 

• Osprey .................................................... ................... Pandion haliaetus 

• Oystercatcher, American ................................ ............ Haernatopus palliatus 

• Pelican, American White ........................................... Pelecanus qythrorbynchos 
Plover, Piping': .. : .............................................. ........... Charadrius mclodus 
Plover, Snowy::' ...... : ... : .::.~ ......................................... Charadrius alexandrinus 

• 
• 
• Plover, Wilson's ......................................................... Charadrius wilsonia 

• Stork, Wood .............................................................. Mycteria americana 

• T em, Gull-billed. ................................................ ....... Stema nilotica 

• Warbler, Baclunan's ................ : .................................. Vennivora bachmani 

• Woodpecker, Red-coclcaded ....................................... Picoides borealis 

• Wren. Bewick's ......... ................................................. Thryomanes be\\ickii 

(e) MAMMALS 
Scientific Name 

• Bat, Gray Myotis ....................................................... Myotis grisescens 
• Bat, Indiana ............................................................... Myotis sodalis 
• Bat, Ralincsque's Big-qred ....................................... Plecotus rafinesouii 
• Bat, Southeastern ....................................................... Myotis austroriparius 
• Gopher, Southeastern Pocket .............................. ...... . Geomvs pinetis 
• Mouse, Alabama Beach .......................................... ... Peromyscus oolionotus anunobates 
• Mouse, Meadow Jumping .......................................... Zapus hudson ius 
• Mouse, Perdido Key Beach ........................................ Peront\"SCilS polionotus trissvlepsis 
• Weasel, Long-tailed ................................................... Mustela frenata 

(f) OUt~..,. State or Federally protected non-game species. 

In addition any required federal permits for federally protected species must be obtained. 

(2) It shall be wtlawful to collect or offer for sale, sell, or trade for anything of value any box turtle (Terrapene carolina), 
box turtle part or reproductive product except by permit as outlined in paragraph (I). 

(3) It shall be 1uuawful to collect, harvest, possess, offe; for sale, sell or trade for anything of monetary value any 
conunon snapping turtle (Chelydra serpcntina serpentina) or soft shell turtles (Apalone ferox. ~ muticus muticus, 
Apalone muticus calvatus, ~ spiniferus spiniferus, Apalone spiniferus ~) with a carapace length less than eight 
inches. (Except any species protected under this paragraph taken in a live trap by a pond ov.ner or his agent while controlling 
nuisance animals is exempt but may not be sold or offered for sale or traded for anything of monetary value.) 

{4) Infonnational Note: Sec Section 9-11-269, Code of Alabama 1975, relating to protection of the flattened musk turtle 
(StemoUterus minor depressus). 

I I 
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1.0 INTRODUCTION 

Sloss Industries Corporation (Sloss) in Birmingham, Alabama conducted the Land 

Disposal Areas portion of the Resource Conservation and Recovery Act (RCRA) Facility 

Investigation (RFI) in June through August 1997. Investigation derived waste (IDW) was 

generated during the course of the investigation from the installation of 6 new monitor 

wells and 10 soil borings and groundwater sampling of20 monitor wells (Figures 1-1 and 

1-2). The IDW resulted from I) soil and rock cuttings generated during the installation of 

the six new monitor wells and soil cuttings generated during installation of I 0 soil borings 

located adjacent to existing monitor wells, 2) purge water generated during development 

water from the six new monitor wells and groundwater sampling of 20 monitor wells, 3) 

liquids and cuttings (from decontamination of drilling equipment) generated from 

decontamination of personnel and equipment at the decontamination pad, and 4) 

decontamination pad materials. 

A decontamination pad''; for decontamination of drilling equipment was 

constructed on a bermed, concrete pad at the Sloss facility, near the Chemical 

Manufacturing Plant, using visquene. As a result of the hot, dry Birmingham summer, 

water used during decontamination had for the most part evaporated during the course of 

the Land Disposal Areas investigation. 

During the Land Disposal Areas investigation, all IDW materials were stored in 

Department of Transportation (DOT) approved 55-gallon drums and initially staged 

adjacent to the monitor well or boring generating the material. The drums were properly 

labeled indicating the location from which the material was generated, the type of material 

stored, and the date generated. At the conclusion of the field program, the IDW drums 

were placed on pallets and centralized to a bermed, concrete pad near the Chemical 

Manufacturing Plant where the decontamination pad was constructed. 
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The U.S. Environmental Protection Agency (USEPA) Region IV guidance 

document, "Management of Contaminated Media," Guidance Number TSC-92-02, dated 

December 28, 1992, was used as a guideline for characterization and handling of the IDW 

materials (Appendix A). This RFI Land Disposal Areas IDW Report discusses the 

characterization rationale, sampling and analytical results, characterization of IDW, and 

recommended management practices for the IDW material. 

~:':--
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2.0 IDW CHARACTERIZATION RATIONALE 

The USEP A guidance document TSC-92-02 regarding management of 

contaminated media (groundwater, surface water, soils, and sediments) was used to 

develop the rationale for management of the IDW generated during the Land Disposal 

Areas investigation at Sloss Industries. 

2.1 USEPA POLICY 

All currently available USEP A policy pertains to environmental media known to 

be contaminated with a listed hazardous waste. These documents collectively make up 

the "contained-in" policy. However, the "contained-in" policy does not address 

contamination from characteristic hazardous waste. Furthermore, many times there is no 

clear documentation that an environmental media was contaminated by either a listed or 

characteristic hazardous waste (as is often the case at solid waste management units). 

Consequently, USEPA has clarified this area as it pertains to "contaminated media" 
-..... -

(USEP A Guidance Number TSC))2-02). 

Human health and environmental risk are the basis for controlled management of 

IDW per USEP A Region IV guidance. By definition, a medium is "contaminated" if one 

or more hazardous constituents, as identified in 40 Code of Federal Regulations (CFR) 

Part 261 Appendix VIII, are present above levels of human health or environmental 

concern and above naturally occurring (background) levels (this is specifically for areas 

where there are naturally occurring high levels of Appendix VIII constituents). 

According to USEP A, contaminated environmental media should either be managed in 

accordance with RCRA Subtitle C requirements or "best management practices." 

However, if a contaminated medium is treated to concentrations at or below risk-based 

standards (or to naturally occurring background levels), it can be rendered 

"decontaminated." 
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2.1.1 USEP A Contaminated Media Management 

Once an environmental medium is determined to be "contaminated," knowledge 

of how the medium became contaminated dictates how that medium must be managed. 

The decision matrix in Figure 2-1 was provided by USEP A to assist the user in making 

the correct regulatory decision for management of contaminated media. A contaminated 

media must ultimately be managed in one of two ways, I) as if it were a hazardous waste, 

or 2) in accordance with "best management practices." 

The USEP A Region IV Decision Matrix for Managing Contaminated Media, as 

shown in Figure 2-I, is summarized below: 

I) Determine if the medium is a listed waste or contaminated by a listed waste. Both 

contaminated media which are themselves listed hazardous wastes (P- and U

listed wastes) and medii! which "contain" listed hazardous waste must be 

managed in accordance 'with Subtitle C regulations. Once a medium is 

decontaminated such that it no longer is a listed hazardous waste (P- and U-listed 

wastes) or no longer "contains" the listed hazardous waste, the Subtitle C ceases 

to apply. 

2) Determine if the medium is contaminated by a characteristic waste. Another way 

in which media may become "contaminated" is through contact with a 

characteristic hazardous waste. If it can be validated that the medium was not 

contaminated by a characteristic hazardous waste, then the medium may be 

managed in accordance with best management practices. 

3) Test for hazardous waste characteristics and determine if medium exhibits a 

hazardous waste characteristic. If knowledge of the originating waste stream 

indicates that contamination did result from a characteristic hazardous waste, or if 
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the source of contamination is unknown, then the medium must be tested to 

determine whether it exhibits a hazardous waste characteristic. 

4) Compare results to risk-based levels to determine if the soil is contaminated. If 

contaminated, best management practices should be applied. 

In summary, contaminated media which are themselves hazardous wastes (P- and 

U-listed wastes); media which exhibit a hazardous waste characteristic; and media which 

"contain" listed hazardous waste must be managed in accordance with Subtitle C 

regulations. Where documentation does not exist to confirm that the contamination 

source (or the medium of interest, in the case ofP- and U-listed wastes) is a listed waste 

and the medium does not exhibit a hazardous waste characteristic, best management 

practices should be applied. 

The USEP A policy indicates that decontamination is required for all Appendix 
....... 

VIII constituents which are abo~e ·health-based limits and background, not merely the 

Appendix VIII constituent for which the waste was listed or which caused the medium to 

exhibit a hazardous characteristic. 

2.1.2 USEP A Site Investigation Residues 

Residues (purge water, drill cuttings, drilling fluids, etc.) from investigative 

efforts should be containerized from areas of suspected contamination or from areas 

where documentation does not exist to confirm that the contamination source was a listed 

hazardous waste until test results are available to determine whether the residue exhibits a 

hazardous waste characteristic (USEP A Guidance Number TSC-92-02). If the residue 

does not exhibit a hazardous waste characteristic, then Subtitle C regulations do not apply 

but the environmental sampling residues should still be managed in a manner that is 

protective of human health and the environment (i.e. best management practices). 
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Best management practices should be followed any time test results indicate 

residues contain hazardous constituents (Appendix VIII) above a health or environmental 

based limit (but the residues do not exhibit a hazardous characteristic and the 

contamination is not a listed waste). Best management practices suggest that 

contaminated sampling residues be treated or disposed in a unit that is operated in 

accordance with an environmental permit. If treatment or disposal in a permitted unit at 

the facility is not an available option, then the residues may be sent to an approved off

site facility for treatment or disposal. Alternatively, the residues may be stored at a 

secure location at the facility until the site under investigation is remediated. The 

residues should then be included in the remediation process. 

2.2 SLOSS IDW CHARACTERIZATION RATIONALE 

The IDW characterization rationale developed for the Land Disposal Area 

investigation follows the USEP A decision matrix provided in USEP A Guidance Number 

TSC-92-02. The following text describes how the matrix steps have been applied to the 
: ·'~ 

Sloss Land Disposal Areas IDW. Sloss Industries does not have a RCRA permit and 

therefore does not have any RCRA units. Sloss is not a Treatment, Storage, or Disposal 

(TSD) facility. 

I) Determine if the medium is a listed waste or contaminated by a listed waste: Sloss 

Industries Corporation produces eight listed wastes: six coking wastes (K087, 

Kl41, Kl42, Kl43, Kl44 and Kl45) generated at the Coke Manufacturing Plant 

and F003 and F005 wastes generated at the Chemical Manufacturing Plant. The 

coking wastes are exempt as specified in Alabama Department of Environmental 

Management Administrative Code Rule 335-14-2-.01(4)(a)(l0) because these 

wastes are recycled to the coke ovens. The F003 and F005 wastes are disposed at 

a permitted hazardous waste disposal facility as necessary. During the Land 

Disposal Areas investigation, monitor wells and soil borings were not installed in 

the vicinity of the Coke Manufacturing Plant and Chemical Manufacturing Plant 

where these wastes are produced. 
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2) Determine if the medium is contaminated by a characteristic waste. According to 

plant personnel, the environmental medium has not been contaminated by a 

characteristic waste. Analytical testing performed as part of Item (3) is used to 

validate this information. 

3) Test for hazardous waste characteristics and determine if medium exhibits a 

hazardous waste characteristic. Soil and groundwater data collected dunng the 

Land Disposal Areas investigation was used to determine whether soil cuttings 

and purge water exhibit a hazardous waste characteristic. Additionally, soil 

and/or rock cuttings from the six new monitor wells and the decontamination pad 

and soil cuttings from one soil boring were tested to determine whether they 

exhibit a hazardous waste characteristic. Total results obtained from the 

laboratory analyses of volatile organic compounds (VOCs), semivolatile organic 

compounds (SVOCs), the.thirteen Priority Pollutant (PP) metals, barium, and 

cyanide were compared wlih the toxicity characteristics (TC) levels for hazardous 

waste. Although toxicity characteristic leaching procedure (TCLP) analyses were 

not performed on drill cuttings, the soil sampling total concentration results were 

divided by 20, the dilution factor for the TCLP extraction, to determine if the 

TCLP standards could be exceeded. In the event that a metal or compound 

appeared to exceed the TCLP level, the drum will be sampled and TCLP analysis 

will be performed for the analyte in question to confirm the results. 

4) Compare results to risk-based levels to determine if the soil is contaminated. 

Sloss Industries Corporation proposes using USEP A Risk-Based Concentrations 

(RBCs) (October 22, 1997) for soil and tap water or Maximum Contaminant 

Levels (MCLs) as the risk-based levels used to determine if the soil and rock 

cuttings and purge water containerized at Sloss are contaminated (Appendix B). 

The RBCs for industrial soil ingestion will be used to evaluate the soil and rock 
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cutting data and the EPA MCLs (or RBCs for tap water) will be used to evaluate 

the purge water data (Table 2-1 ). 

RBCs are chemical concentrations corresponding to fixed levels of risk (i.e., 

hazard quotient of 1, or a lifetime cancer risk of 10-6, whichever occurs at a lower 

concentration) (Appendix B). The RBCs were developed by taking toxicity 

constants (reference doses and carcinogenic potency slopes) and combining these 

constants with "standard" exposure scenarios. (Appendix B). Rather than 

developing site specific risk-based levels, Sloss will use the conservative 

assumptions inherent to RBCs provided by the USEP A to evaluate proper 

management practices for the Land Disposal Areas IDW. The use of the RBCs 

appears to satisfy the USEP A Guidance TSC-92-02 criteria for determining risk

based levels for management of contaminated media. The RBCs will be used to 

evaluate whether the IDW will be managed on site (best management practices) or 

disposed of offsite (as a contaminated media). 

Background soil data collected during the Facility-Wide investigation is also used 

to determine whether the soil is contaminated (Table 2-1). For example, the 

naturally occurring concentrations of arsenic and beryllium in the soil exceed the 

calculated RBCs. In these cases, the cuttings are considered contaminated if 

concentrations exceed background levels. 
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3.0 CHARACTERIZATION OF IDW 

The procedures utilized to sample and characterize the IDW soil cuttings are 

discussed in the following sections. 

3.1 SAMPLING PROCEDURES 

3.1.1 Soil and/or Rock Cuttings 

IDW soil cuttings, which includes unconsolidated material such as clay and other 

fill materials, were containerized at SWMUs 23, 38, and 39 from six new monitor well 

boreholes and 10 soil borings located adjacent to existing monitor wells during the 

subsurface soil sampling investigation. Additionally, rock and soil cuttings generated 

during installation of the six new monitor wells were containerized. The rock and soil 

cuttings generated during monitor. :well installation and soil cuttings generated during the 

subsurface soil sampling were ~~ntainerized in separate drums so the subsurface soil 

sampling data could be used to characterize the IDW soil cuttings. Samples of the 

drummed rock and soil cuttings were collected and analyzed to characterize the rock 

material. 

The subsurface soil sampling data collected during the Land Disposal Areas 

investigation were used to characterize the IDW soil cuttings from four of the six new 

monitor wells (MW-21, MW-29, MW-33, and MW-37) and from 9 soil borings installed 

adjacent to existing monitor wells MW-23, MW-24, MW-25S/MW-25D, MW-26, MW-

27, MW-28, MW-30D/MW-30S, MW-34S/MW-34D and MW-36 (Tables 3-1 and 3-2). 

Selected soil samples were analyzed from each monitor well borehole or soil boring for 

total VOCs (US EPA Method 8260), SVOCs (USEP A Method 8270), the thirteen PP 

metals, barium and cyanide. Soil samples were collected according to procedures 

discussed in Section 3.0 of the RFI Land Disposal Areas Report. Appendix A of Volume 

I of the RFI Land Disposal Areas contains soil sampling logs for the soil samples and 

J:\PROJ\TF320\LANDDISP\RPT\IDW\CIDWRPT.DOC 

ARCADIS GERAGHTY&MILLER 



3-2 

Volume III contains the analytical data and data validation check lists for the soil 

sampling. Soil sampling data are summarized in Tables 3-1 and 3-2. 

Subsurface soil data was not available from the soil boring installed adjacent to 

MW-32 and from the MW-31 borehole because only fill material (flue dust) was found at 

these locations and soil samples were not collected for laboratory analysis; therefore, the 

drummed soil cuttings were sampled to characterize the IDW. Soil cuttings from the 

subsurface soil sampling and rock cuttings generated during monitor well instalhition of 

MW-35 were mixed together; therefore, the drummed soil cuttings were sampled to 

characterize the IDW. 

IDW rock cuttings containerized at new monitor MW-37, IDW rock and soil 

cuttings containerized at new monitor wells MW-21, MW-29, MW-31, MW-33, and 

MW-35, and soil cuttings from the soil boring installed adjacent to MW-32 (39-

SBMW32) were sampled to char~cterize the IDW (Table 3-3). Additionally, three drums 

of soil cutting and decontamination. pad material containerized from the decontamination 

pad were sampled. Several drums of rock and/or soil cuttings were containerized for each 

well. To prevent volatilization during sampling of the IDW rock and/or soil cuttings, 

material from each drum was collected for VOC analysis by transferring the soil directly 

from the drum to the appropriate sample container using a stainless steel spoon. For each 

monitor well, the VOC samples from the individual drums were composited by the 

laboratory before VOC analysis. 

For non-volatile analysis, soil cuttings were collected from each drum using a 

stainless steel spoon and placed in a stainless steel bowl, then thoroughly mixed using the 

stainless steel spoon. The material was scraped from the sides and rolled to the middle 

of the bowl and initially mixed. The sample was then quartered and moved to the edges 

of the bowl. Each quarter was then mixed individually. The quarters were then 

recombined into the center of the bowl and the entire sample was mixed one final time. 
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The sample was then spooned into wide-mouth glass jars with Teflon TM lined caps. The 

samples were immediately placed in a cooler with ice and transported to the laboratory. 

The IDW rock and/or soil cuttings from the new monitor wells, soil boring, and 

the decontamination pad were sampled and analyzed for total VOCs (USEP A Method 

8260A), SVOCs (USEP A Method 8270B), the thirteen PP metals, barium and cyanide. 

Appendix C of this IDW report contains the soil sampling logs for the IDW rock and/or 

soil cutting IDW sampling. Analytical results and the data validation check list are 

included in Volume III of the RFI Land Disposal Areas Report. Soil sampling data is 

summarized in Table 3-3. 

3.1.2 Development and Purge Water 

Development of the six newly installed wells and groundwater sampling of 20 

new and existing monitor wells ~fsWMUs 23, 38, and 39 generated purge water which 

was containerized in drums. The groundwater sampling data collected during Land 

Disposal Areas investigation were used to characterize the IDW purge water. 

Groundwater samples were analyzed for total VOCs (USEPA Method 8260), SVOCs 

(USEP A Method 8270), the thirteen PP metals, barium and cyanide. The groundwater 

samples were collected according to procedures discussed in Section 3.0 of the RFI Land 

Disposal Areas Report. Appendix A of Volume I of the RFI Land Disposal Areas Report 

contains water sampling logs for the groundwater samples and Volume III contains the 

analytical data and data validation check lists for the groundwater samples. Groundwater 

data are summarized in Tables 3-4 and 3-5. 
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3.1.3 Decontamination Pad Materials 

Results from the IDW soil cuttings will be used to characterize the drummed 

visquene from the decontamination pad (Table 3-3). These analytical results will 

characterize any soil cutting residue remaining on the visquene. 

3.2 CHARACTERIZATION OF SOIL AND/OR ROCK CUTTING IDW 

Subsurface soil samples collected during the Land Disposal Areas investigation 

and the IDW rock and/or soil cutting samples from the new monitor wells, one soil 

boring, and the decontamination pad were analyzed for VOCs, SVOCs, PP metals, 

barium and cyanide. Three VOCs, 14 SVOCs, 13 of which were polycyclic aromatic 

hydrocarbons (PAHs), 12 metals and cyanide were detected in the IDW soil. These soil 

sampling results are summarized in Tables 3-1 through 3-3 and in Section 4.0 of Volume 

I of the RFI Land Disposal Areas ol~.eport. 

3.2.1 Hazardous Waste Characteristics 

Based on a review of the available analytical data, IDW soil and/or rock cuttings 

from monitor wells MW-32 and MW-33 containerized during the Land Disposal Areas 

investigation may exhibit characteristics of hazardous waste because total results for 

cadmium, chromium, and lead detected in MW-32 soil cuttings and cadmium and lead 

detected in MW-33 soil and rock cuttings may exceed RCRA TC Levels (Table 3-3). 

IDW soil and/or rock cuttings from these monitor wells will be sampled and TCLP 

analysis for cadmium, lead, and chromium will be performed to determine whether the 

cuttings are hazardous. 
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3.2.2 Contaminated Soil and/or Rock Cutting IDW 

Based on a review of the available analytical data, IDW rock and/or soil cuttings 

from one new monitor well and two monitor well soil borings contained concentrations 

which exceeded USEPA Industrial RBCs for soil ingestion (Tables 3-1 to 3-3, and 3-6). 

VOC compounds detected did not exceed USEPA Industrial RBCs for soil 

ingestion. One PAH, benzo(a)pyrene, exceeded the USEPA Industrial RBC for soil 

ingestion in rock and soil cuttings containerized from MW-35 (Table 3-3). 

The USEP A Industrial RBCs for arsenic and beryllium were exceeded in a 

number of the soil borings (Tables 3-1 through 3-3). In order to evaluate this data, it was 

necessary to evaluate background concentrations of these constituents. This conclusion 

was reached based upon USEP A Guidance Number TSC-92-02 which indicates 

background concentrations can b~ used to determine if a waste is contaminated. 

Site background concentrations of arsenic detected range from 1.9 to 21 

milligrams per kilogram (mg/kg) and site background concentrations of beryllium 

detected range from 0.51 to 2.6 mg/kg. The concentrations of arsenic and beryllium 

detected in the IDW soil cuttings are within the site background concentration ranges for 

these compounds based on background soil data collected at the site except for the arsenic 

concentration in soil sample 970805-LD-23-SL0024(14-16) collected from die monitor 

well MW-24 soil boring and the beryllium concentration detected in 970807-LD-38-

SL0029(19-21) collected from monitor well MW-29 borehole which exceeded the site 

background concentration range (Tables 3-1 through 3-3). 

Based on these results, the IDW soil cuttings from the soil boring installed 

adjacent to monitor well MW-24 and from the MW-29 borehole and rock and soil 

cuttings from MW-35 are considered contaminated because of benzo(a)pyrene or metals 
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(beryllium or arsenic) concentrations (Tables 3-6 and 3-7). The IDW soil cuttings from 

the decontamination pad did not contain concentrations which exceeded USEP A RBCs. 

3.3 CHARACTERIZATION OF PURGE WATER IDW 

Groundwater samples collected during the Land Disposal Areas were analyzed for 

VOCs, SVOCs, PP metals, barium and cyanide. Five VOCs, seven metals and tyanide 

were detected in the IDW purge water. These groundwater sampling results are 

summarized in Tables 3-4 and 3-5 and in Section 4.0 of Volume I of the RFI Land 

Disposal Areas Report 

3.3.1 Hazardous Waste Characteristics 

Based on a review of the'·available analytical data, none of the IDW purge water 

containerized during the Land Disposal Areas investigation exhibit characteristics of 

hazardous waste (Tables 3-4 and 3-5) 

3.3.2 Contaminated Purge Water IDW 

Based on a review of the available analytical data, IDW purge water from five of 

the monitor wells contained concentrations which exceeded USEPA MCLs (Tables 3-8). 

Benzene detected in MW-26 and MW-34D exceeded the USEPA MCL. SVOCs 

were not detected in the groundwater samples (Tables 3-4 and 3-5). 

Two metals and cyanide exceeded USEPA MCLs. The USEPA MCL for lead 

was exceeded in MW-34D, the MCL for silver was exceeded in MW-36 and the MCL for 

cyanide was exceeded in MW-32 and MW-34S (Tables 3-4 and 3-5). 

J:IPROJ\TF3201LANDDISPIRPTIIDWICIDWRPT.DOC 

ARCADIS GERAGHTY&MILLER 



3-7 

Based on these results, the IDW purge water from five of the monitor wells MW-

26, MW-32, MW-34S, MW-34D, and· MW-36 are considered contaminated because of 

benzene, metals (lead and silver), or cyanide concentrations (Table 3-8). 

3.4 DECO NT AMINA TION PAD MATERIALS 

3.4.1 Hazardous Waste Characteristics 

Since none of the IDW soil cuttings from the decontamination pad exhibited 

characteristics of hazardous waste (Section 3 .2.1 ), it follows that the decontamination pad 

materials do not exhibit characteristics of hazardous waste (Table 3-3). 

3.4.2 Contaminated Materials 

Based on a review of the. ~alytical data for the IDW soil cuttings collected from ., 

the decontamination pad, it follows that the decontamination pad materials are not 

contaminated (Tables 3-3 and 3-6). 
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4.0 PROPOSED WASTE MANAGEMENT PRACTICES 

4.1 SOIL AND/OR ROCK CUTTING IDW 

Characterization of IDW soil cuttings indicated that IDW soil cuttings, which 

consist of SWMU 39 flue dust (sludge) or flue dust and limestone, from monitor wells 

MW-32 and MW-33 may have characteristics of hazardous waste (Tables 3-6 and 3-7). 

The IDW soil cuttings will be sampled and TCLP analysis performed for the analytes in 

question. If TCLP results indicate the IDW soil cuttings are hazardous, the proposed 

management practice for handling and disposal is to handle the drums as hazardous waste 

and dispose of the material accordingly (Table 3-6). If TCLP results indicate that the 

IDW soil is not hazardous, the soil will be disposed of as contaminated media. The 

TCLP results and recommendations for disposal will be provided under separate cover. 

IDW soil cuttings containerized from the monitor well MW-24 soil boring (one 

drum) and the monitor well MW-29 borehole (one drum) and rock and soil cuttings 

containerized at MW-35 (two drums) contained concentrations of SVOCs 

(benzo(a)pyrene) which exceeded USEPA Industrial RBCs and/or contained beryllium 

and arsenic concentrations above site background (Tables 3-6 and 3-7). Because the soil 

and/or rock cuttings from these soil borings contained concentrations of compounds 

which exceeded the RBCs or background concentrations, the soil cuttings have been 

characterized as contaminated media. 

The proposed best management practice for handling and disposal of the IDW soil 

characterized as contaminated from monitor wells MW-24 and MW-29 and soil and rock 

cuttings from MW-35 is to handle the four drums containing cuttings as if they were a 

hazardous waste and dispose of the material accordingly (Tables 3-6 and 3-7). Although 

this material is non-hazardous, solid waste landfills may hesitate to accept the IDW soil 

cuttings because they are contaminated. 
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The IDW soil cuttings from the remaining monitor well boreholes and monitor 

well soil borings and rock and/or soil cuttings from the monitor wells and 

decontamination pad do not contain concentrations of compounds which exceed USEP A 

industrial RBCs (Tables 3-6 and 3-7). The proposed best management practice for 

handling the IDW soil cuttings is to place the material at the on site land disposal area, 

SWMU 38, Landfill. After removing the IDW soil cuttings, the drums will be triple 

rinsed, crushed, and placed in the metal scrap pile for recycling at the U.S. Pipe North 

Birmingham facility. Rinse waters will be collected/directed to the Biological Treatment 

Facility (BTF). 

4.2 DEVELOPMENT AND PURGE WATER IDW 

Characterization of IDW purge water indicated that none of the IDW water has 

characteristics of hazardous waste (Table 3-8). 

IDW purge water containerized from monitor wells contained concentrations of 

one VOC (benzene), two metals (lead and silver), and cyanide which exceeded USEPA 

MCLs (Tables 3-4 and 3-5). Because the purge water from these monitor wells contained 

concentrations of compounds which exceeded USEPA MCLs, the purge water has been 

characterized as contaminated media. The proposed best management practice for 

handling and disposal of the IDW purge water for monitor wells MW-26, MW-32, MW-

34D, MW-34S, and MW-36 is to dispose of the water in the BTF with site process water 

(Table 3-8). This facility is capable of processing the water and will not result in any 

exceedences of the Facility's NPDES permit. 

The IDW purge water from the remaining 15 monitor wells do not contain 

concentrations of compounds which exceed USEP A MCLs (Table 3-8). The proposed 

best management practice for these monitor wells is to dispose of the water in the BTF at 

the Sloss Facility. 

J:\PROJ\TF320\LANDD!SP\RPT\IDW\CIDWRPT.DOC 

ARCADIS GERAGHTY&MILLER 



·• 

4-3 

After disposing of the IDW purge water, the drums will be triple rinsed, crushed, 

and placed in the metal scrap pile for recycling at the U.S. Pipe North Birmingham 

facility. Rinse waters will also be collected/directed to the BTF. 

4.3 DECONTAMINATION PAD MATERIALS 

Decontamination pad materials can be disposed of as a solid waste since the 

materials are non-hazardous and not contaminated. The decontamination pad materials 

will be placed in a dumpster at the Sloss Facility and disposed of by the site trash 

collector. 
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TABLE 2-1 Page I of I 
Summary of Site Background Soil Concentration Ranges 

and USEPA Risk Based Concentrations 
Land Disposal Areas RFI 

Sloss Industries Corporation 

CHEMICAL BACKGROUND USEPA RBC 

CONCENTRATION SOIL INGESTION-

RANGE RESIDENTIAL 11 

Volatile Organic ComJ:!ounds {u!!lkg}: 
Acetone ND 7,800,000 

Toluene 1.0-7.4 16,000,000 

Semivolatile Organic ComJ:!onnds {u~g}: 
• Acenaphthene ND 4,700,000 

• Acenaphthylene ND NS 

• Anthracene ND 23,000,000 

* Benzo( a )anthracene 33 880 

• Benzo(a)pyrene 40 88 

• Benzo(b )fluoranthene 65-66 880 

• Benzo(g,h,i)pery lene ND NS 

• Benzo(k)fluoranthene ND 8,800 
• Chrysene 43 88,000 
• Dibenzo(a,h)anthracene ND 88 

* Fluoranthene 58-61 3,100,000 

• Fluorene ND 3,100,000 
• Indeno( I ,2,3-cd)pyrene ND 880 

* Phenanthrene 30 NS 
• Naphthalene 44-48 3,100,000 

* Pyrene 52 2,300,000 

~etals{m~g}: 

Antimony, Total ND 31 

Arsenic, Total 1.9-2 I 0.4321 

Barium, Total 14-200 5,500 
Beryllium, Total 0.44-2.6 0.15 
Cadmium, Total ND 39 
Chromium, Total 8.6-46 39031 

Copper, Total 5.0-32 270,000 
Lead, Total 5.0-23 400 
Mercury, Total 0.034-0.15 23 
Nickel, Total 4.7-47 1,600 
Silver, Total ND 390 
Zinc, Total 8.6-71 23,000 

Cyanide, Total (mg!kg): ND 1,600 

ND -Not Detected. This constituent was not detected in site background soil samples. 
NS - No Standard. 
II Source: EPA Region III Risk-Based Concentrations (RBCs), October 22, 1997 
2/ RBC for arsenic as a carcinogen RBC. 

3/ Chromium VI RBC. 
4/ TC Level concentrations are in ug/L for VOCs and SVOCs and mg/L for metals. 
• Polycyclic aromatic hydrocarbon (PAH). 

g:/projltf3 20/landdisp/rpt/ID W /Rbctcsm 

ARCADIS GERAGHTY&MILLER 

USEPA RBC RCRA 
SOIL INGESTION- TC 

INDUSTRIAL 11 Level 51 

200,000,000 NS 
4 I 0,000,000 NS 

120,000,000 NS 
NS NS 

610,000,000 NS 
7,800 NS 
780 NS 

7,800 NS 
NS NS 

78,000 NS 
780,000 NS 

780 NS 
82,000,000 NS 
82,000,000 NS 

7,800 NS 
NS NS 

82,000,000 NS 
61,000,000 NS 

820 NS 

3.821 5 
140,000 100 

1.3 NS 
1,000 I 

10,000 31 5 
1,000,000 NS 

NS 5 
610 0.2 

41,000 NS 
10,000 5 

610,000 NS 

41,000 NS 

12:17 PM 12/15/97 



SAMPLEID 

LABID 

SAMPLE DATE 

USEPA RBC 

Soil Ingestion

Industrial 11 

Volatile Organic Compounds (ug/kg): 
Acetone 200,000,000 

Semivolatile Organic Compounds (ug/kg): 

Metals !mg!kgj: 

Arsenic, Total 
Barium, Total 
Beryllium, Total 
Cadmium, Total 

Chromium, Total 
Copper, Total 

Lead, Total 
Nickel, Total 
Zinc, Total 

Cyanide, Total (mg/kg): 

Percent Solids(%) 

g:/pro jltt320/l andd isp/ rpt/ID W /23 sl idw .xis 

3:24PM 1112/98 

3.8 21 

140,000 
1.3 

1,000 

10,000 J/ 

1,000,000 

400 41 

41,000 
610,000 

41,000 

NS 

TABLE 3-1 

Summary of Constituents Detected in Subsurface 
Soil Samples Collected at SWMU 23 in August 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

RCRA TC 970806-LD-23- 970806-LD-23- 970806-LD-23-
Level " SL0021(14-16) SL0021(20-22) SL9021 

NS 

5 
100 
NS 
I 

5 
NS 

5 
NS 
NS 

NS 

NS 

85785-6 

8/6/97 

<72 

ND 

3.6 J 
39 J 

<0.7 UJ 

<0.7 UJ 

<1.4 UJ 
<2.9 UJ 

<3.6 
<2.9 UJ 

41 

0.43 

69 

Footnotes on Page 2 

85785-5 85785-7 

8/6/97 8/6/97 

<75 <77 

ND ND 

2.2 J 2 J 
82 63 J 

<0.7 <0.8 UJ 

<0.7 UJ ~0.8 UJ 

9.3 15 UJ 
<3 <3.1 UJ 

<3.7 <3.9 
28 23 UJ 
63 54 

0.34 0.46 

67 65 

Page I of2 

970806-LD-23- 970806-LD-23-
SL0022(0-2) SL0023( 12-14) 

85785-2 85785-3 

8/6/97 8/6/97 

<57 <60 

ND ND 

4.6 2.9 
25 14 

<0.6 <0.6 
<0.6 UJ <0.6 UJ 

II <1.2 
<2.3 <2.4 

13 <3 
<2.3 <2.4 

41 32 

<0.2 OJ! 

88 84 

ARCADIS GERAGHTY& MILLER 



USEPARBC 
SAMPLEID 

LABID Soil Ingestion-

SAMPLE DATE Industrial 11 

Volatile Organic Comeounds {ug(kg}: 
Acetone 200,000,000 

Semivolatile Organic Compounds (uglkg): 

Metals {mg(kg}: 

Arsenic, Total 
Barium, Total 

Beryllium, Total 
Cadmium, Total 

Chromium, Total 

Copper, Total 

Lead, Total 

Nickel, Total 
Zinc, Total 

Cyanide, Total (mg/kg): 

Percent Solids(%) 

g :/proj/t f3 20/landd isp/rpt/I D W /23s I idw. xis 

3:24PM III2/98 

3.8 21 

140,000 
1.3 

1,000 

10,000 31 

1,000,000 

400 4/ 

41,000 
610,000 

41,000 

NS 

TABLL J-1 
Summary of Constituents Detected in Subsurface 

Soil Samples Collected at SWMU 23 in August 1997 

RCRA TC 

Level st 

NS 

5 
100 
NS 

I 

5 
NS 

5 
NS 
NS 

NS 

NS 

Land Disposal Areas RFI 

Sloss Industries Corporation 

970806-LD-23- 970805-LD-23- 970805-LD-23- 970805-LD-23-
SL0023(24-26) SL0024(7-9) SL0024(14-16) SL0025( 19-21) 

85785-4 85657-17 85657-19 85657-16 

8/6/97 8/5/97 8/5197 8/5/97 

<61 <61 <72 110 

ND ND ND ND 

6.3 13 3.8 
76 43 53 180 

<0.6. <0.6 0.7 <0.6 
<0.6. 'ill 2.5 2.4 <0.6 

<1.2 7 19 15 
<2.5 5 22 <2.5 

10 4.4 19 <3.2 

8.8 45 66 18 
70 83 430 47 

<0.3 <0.3 <0.3 <0.3 

82 82 70 78 

NOTE: Sample 970806-LD-23-SL9021 is the duplicate of970806-LD-23-SL0021 (20-22) 

Explanation: 
J 

UJ 

ND 

uglkg 

Positive results have been classified as qualitative during 
data validation. 
Analyte was not detected at or above the indicated 
concentration and has been classified as qualitative. 
Not detected. Analytes in this group were all below their 

respective detection limits. 
Micrograms per kilogram. 

Milligrams per kilogram. 
,.---=='----, Concentration exceeds Industrial RBC 

I/ 

2/ 
31 

41 
51 

Concentration exceeds Industrial RBC and background 
soil concentrations. 
Source: USEPA Region III Risk Based Concentrations (RBC), 

October 22, 1997. 
RBC for Arsenic as a carcinogen. 
RBC for Chromium VI. 
Residential RBC. 
TC Levels for metals are in milligrams per liter (mg/L). 

Page2of2 
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SAMPLE 1D USEPA RBC Soil 
Ingestion-

LAB ID Industrial" 
SAMPLE DATE 

Volatile Organic ComJ!OUnds {ug/!!g): 
Toluene 410,000,000 

Semivolatile Organic Comounds (ug/kg): 

Metals {mg/kg): 
Antimony, Total 820 

Arsenic, Total 3.821 

Barium, Total 140,000 
Beryllium, Total 1.3 

Chromium, Total 1 o,ooo" 
Copper, Total 1,000,000 

Lead, Total 40041 

Nickel, Total 41,000 
Silver, Total 10,000 
Zinc, Total 610,000 

Cyanide, Total (mg/kg): 41,000 

Percent Solids(%) NS 

g:lprojltf320\landdislrpt\ID W\3 83 9slid.xls 
3:25PM 1/12/98 

RCRA TC 

Level" 

NS 

NS 

5 
100 
NS 

5 
NS 

5 
NS 
5 

NS 

NS 

NS 

TABLE3-2 

Summary of Constituents Detected in Subsurface Soil Samples 

Collected at SWMUs 38 and 39 in August 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

SWMU38 
970804-LD-38- 970804-LD-38- 970804-LD-38- 970805-LD-38-
SL0026(1 0-12) SL9026 SL0026( 18-20) SL0027(11-13) 

85657-5 85657-8 85657-6 85657-13 
8/4/97 8/4/97 8/4/97 8/5/97 

<7 8 <6 <6 

ND ND ND ND 

<6.7 <6.7 <5.9 <6.1 

3.3 J 3.5 J --·-· 1.8 J 4.1 
110 110 99 8.6 
1.9 I 1.6 l <0.6 <0.6 

9.3 8.5 15 15 

6.5 15 6.5 <2.4 

6.4 5.5 <3 <3 
32 29 20 <2.4 

<1.3 UJ <1.3 UJ <1.2 UJ <1.2 UJ 

76 51 60 23 

<0.3 <0.3 <0.2 <0.2 

76 76 87 83 

Footnotes on Page 3 

Page I of 3 

970805-LD-38- 970808-LD-38- 970807-LD-38-
SL0027(22-24) SL0027(22-24) SL0028(8-1 0) 

85657-'14 85785-18 85785-12 

8/5/97 8/8/97 817/97 

NA <7 <7 

ND NA ND 

<7.6 NA 9.6 

2.3 NA <1.3 

17 NA 19 
<0.8 NA <0.6 

2.4 NA 15 

<3 NA 6.1 

<3.8 NA 7.9 

4.4 NA <2.7 

<1.5 UJ NA <1.3 UJ 

18 NA 31 

<0.3 NA <0.3 

66 72 75 
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SAMPLEID USEPA RBC Soil 
Ingestion-

LAB 10 Industrial" 
SAMPLE DATE 

Volatile O!)lanic Coml!ounds (ug/kl!): 
Toluene 41 0,000,000 

Semivolatile Organic Comounds (ug/kl!): 

Metals (mglkl!}: 
Antimony, Total 820 

Arsenic, Total 3.821 

Barium, Total 140,000 
Beryllium, Total 1.3 

Chromium, Total ro,ooo" 
Copper, Total 1,000,000 

Lead, Total 40041 

Nickel, Total 41,000 
Silver, Total 10,000 
Zinc, Total 610,000 

Cyanide, Total (mg/kg): 41,000 

Percent Solids(%) NS 

g: lproj \tf3 20\landd islrpt\ID W\3 83 9sl i d .xIs 

3:25PM 1/12/98 

RCRA TC 

Level 51 

NS 

NS 

5 
100 
NS 

5 
NS 

5 
NS 
5 

NS 

NS 

NS 

1"8LE 3-2 
Summary of Constituents Detected in Subsurface Soil Samples 

Collected at SWMUs 38 and 39 in August 1997 

Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU38 
970807-LD-38- 970807-LD-38- 970807-LD-38- 970807-LD-38-
SL0028(13-15) SL0029(15-17) SL0029(19-21) SL0030(9-ll) 

85785-14 85785-10 85785-1 I 85785-8 
817/97 817/97 817/97 817/97 

<7 <7 <7 <6 

NO NO NO NO 

<6.8 <6.7 <6.7 <5.9 

1.8 <1.3 :..:.-· .· 2.1 4.3 J 
120 70 130 61 
<0.7 <0.7 ~~~~~ii~i1~·1 <0.6 UJ 

10 6 3.1 9.4 
<2.7 5.2 5.5 <2.3 UJ 

36 5 <3.4 <2.9 

23 5.4 24 <2.3 

<1.4 UJ <1.3 UJ <1.3 UJ <1.2 

62 47 79 54 

<0.3 <0.3 <0.3 <0.2 

74 75 75 86 

Footnotes on Page 3 

Page 2 of3 

970807-LD-38- 970808-LD-38- 970808-LD-38-
SL0030( 17-19) SL0037(4-6) SL0037(8-10) 

85785-9 85785-21 85785-20 

817/97 8/8/97 8/8/97 

<7 <7 <7 

NO NO NO 

<6.7 <6.7 <6.7 

5.1 J 2 3.5 
130 2.4 94 

<0.8 UJ <0.7 <0.7 

II 19 5.7 

110 J <2.7 <2.7 

<3.3 9.4 II 

<2.7 <2.7 3 

7.6 <1.3 UJ <1.3 UJ 

190 10 63 

<0.3 <0.3 <0.3 

75 75 75 
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SAMPLEID USEPA RBC Soil RCRA TC 
Ingestion- Level " 

LABID 
SAMPLE DATE 

Industrial" 

Volatile O!:J:anic Coml!ounds {ug/k!!): 
Toluene 41 0,000,000 

Semivolatile Organic Comounds {ug/1<!!): 

Metals {mg/k!!): 
Antimony, Total 820 

Arsenic, Total 3.821 

Barium, Total 140,000 
Beryllium, Total 1.3 
Chromium, Total 1 o,ooo" 
Copper, Total 1,000,000 

Lead, Total 40041 

Nickel, Total 41,000 
Silver, Total 10,000 
Zinc, Total 610,000 

Cyanide, Total (mg!kg): 41,000 

Percent Solids(%) NS 

g:\proj\tf3 20\landdis\rpt\ID W\3 83 9sl id.xls 

3:25PM 1/12/98 

NS 

NS 

5 
100 
NS 

5 
NS 

5 
NS 
5 

NS 

NS 

NS 

TABLE3-2 

Summary of Constituents Detected in Subsurface Soil Samples 

Collected at SWMUs 38 and 39 in August 1997 

Land Disposal Areas RFI 

Sloss Industries Corporation 

SWMU39 
970808-LD-39- 970805-LD-39- 970808-LD-39- 970808-LD-39-
SL0033(11-13) SL0034(10-12) SL0034(10-12) SL0035(10-12) 

85785-23 85657-15 85785-19 85785-22 
8/8/97 8/5/97 8/8/97 8/8/97 

<6 NA <6 <7 

ND ND ND ND 

<6.2 <6 NA <7.5 

5 I 5.2 1; NA 2.7 
420 !80 NA 130 
<0.6 <0.6 NA <0.7 

10 13 NA II 
4.3 <2.4 NA <3 

9.3 10 NA 7.9 
22 6 NA 93 

<1.2 UJ <1.2 UJ NA <1.5 UJ 
53 46 NA 57 

1.25 0.7 NA <0.3 

82 83 84 67 

NA Not Analyzed NS 

970804-LD-39-
SL0036(5-7) 

85657-2 
8/4/97 

<6 

NO 

<6 

4.2 
140 

<0.6 

8.9 
16 

28 
7.1 

<2.1 UJ 
58 

<0.2 

84 
No Standard 

ND Not detected. Analytes in this group were all below their respective detection limits. 

J Positive results have been classified as qualitative during data validation. 

u Classified as nondetected. 
uglkg Micrograms per kilogram. 
mglkg Milligrams per kilogram. 
11 Source: USEPA Region III Risk Based Concentrations (RBC}, October 22, 1997 
21 RBC for Arsenic as a carcinogen. 
31 RBC for chromium VI 

41 Residential RBC 
11 RCRA TC Levels for metals are in milligrams per liter (mg/L}. 

Concentration exceeds USEPA Industrial RBC 
~~~~~-Concentration exceeds USEPA Industrial RBC and background soil concentration. 

Note: Sample 970804-LD-38-SL9025 is the duplicate of970804-LD-38-SL0025(10-12); 
Sample 970804-LD-39-SL9036 is the duplicate of970804-LD-39-SL0036(5-7). 

Page 3 of 3 

970804-LD-39- 970804-LD-39-
SL9036 SL0036(10-12) 

85657-7 85657-4 

8/4/97 8/4/97 

<6 <7 

ND ND 

<6.1 <7.3 

3.5 J 4.8 

140 !10 
<0.6 <0.7 

7.9 II 

21 93 

16 6 

7.2 II 

<1.2 UJ < 1.5 UJ 

57 96 

<0.2 <0.3 

83 69 

ARCADIS GERAGHTY&MILLER 



RBC 
SAMPLEID 

Soil Ingestion-

LAB ID Industrial 11 

Toluene 410,000,000 
Xylenes 1,000,000,000 

Semivolatile Organic ComJ!ounds (ugtkg}: 

Anthracene 61 O,OQO,OOO 
Benzo( a)anthracene 7,800 
Benzo(a)pyrene 780 
Benzo(b )fluoranthene 7,800 

NS 
Benzo(k)fluoranthene 78,000 
Bis(2-ethylhexyl)phthalate 410,000 
Chrysene 780,000 
Fluoranthene 82,000,000 
Fluorene 

lndeno( I ,2,3-cd)pyrene 7,800 
Naphthalene 82,000,000 
Phenanthrene NS 
Pyrene 61,000,000 

Metals (mglkg}: 

Antimony, Total 820 

Arsenic, Total 3.8 21 

Barium, Total 140,000 

Beryllium, Total 1.3 

Cadmium, Total 

10,000 J/ 

j:/proj/tf320/landdisp/rpt/JDW/Idwslsm.xls 

3:26PM 1112/98 

RCRA TC 

Level 51 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 
NS 

NS 

NS 
NS 
NS 

NS 

NS 

5 

100 
NS 

I 

5 
NS 

TAISLE 3-3 
Summary of Constituents Detected in Investigation 

Derived Waste Soil Samples Collected in August 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

970822-LD- 970822-LD- 970822-LD-

JW-SL0021 IW-SL0029 JW-SL0031 JW-SL0032 

86235-1 86235-10 86235-7&-8 86235-9 

8/22/97 8/22/97 8/22/97 8/22/97 

<6 <7 <6 7 
<6 <7 <6 <6 

<380 <430 <430 <380 

<380 <430 .<430 500 

<380 <430 -··· <430 420. 

<380 <430 <430 <380 

<380 <430 <430 410 

<380 <430 <430 500 

1400 <430 <430 2000 

<380 <430 <430 550 

<380 <430 <430 830 

<380 <430 <430 <380 

<380 <430 <430 <380 

<380 <430 <430 <380 

<380 <430 <430 760 

<380 <430 <430 II 00 

<5.7 UJ <6.5 UJ <6.6 UJ 7 J 

<I UJ <I UJ 2.9 J 6.3 J 
45 J 22 J 92 J 

<0.6 UJ <0.7 UJ 1.2 J 
1.7 J <0.7 UJ 17 J 

7.9 J 3 J <1.3 UJ 

13 J 5.7 J 97 J 

, age I of2 

D- 970822-LD-IW-

IW-SL0033 IW-SL0035 JW-SL0037 SL9999 

86235-5 & -6 86235-2 & -3 86235-4 86235-11 & -12 

8/22/97 8/22/97 8/22/97 8/22/97 

<6 <6 <6 28 

<6 <6 <6 7 

<430 710 <410 <330 

<430 1900 <410 380 

<430 1400 <410 <330 

<430 1000 <410 <330 

<430 1100 <410 <330 
-------- --

<430 1400 <410 400 

<430 400 <410 3200 

<430 1800 <410 460 

<430 2300 <410 720 

<430 620 <410 <330 
. ------~- -

<430 950 <410 <330 

<430 700 <410 <330 

<430 2000 <410 450 

<430 2700 <410 840 

<6.6 UJ <5.4 UJ <6.3 UJ <5.1 UJ 

3.8 J 1.8 J <I UJ 4.2 J 
120 J 19 J 110 J 
0.9 J 0.8 J 0.9 J 
3.8 J 1.6 J II J 

--------

5.5 J 1.6 J 32 J 
19 J 13 J 120 J 

ARCADIS GERAGHTY&MILLER 



SAMPLE ID 

LAB ID 
SAMPLE DATE 
Metals continued {mg/kg): 

USEPA RBC RCRA TC 
Soil Ingestion- Level 51 

Industrial 11 

•• ,LE 3-3 
Summary of Constituents Detected in Investigation 

Derived Waste Soil Samples Collected in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

970822-LD- 970822-LD- 970822-LD- 970822-LD- 970822-LD-
IW-SL002l IW-SL0029 IW-SL003l IW-SL0032 IW-SL0033 

86235-1 86235-10 86235-7&-8 86235-9 86235-5 & -6 

8/22/97 8/22/97 8/22/97 8/22/97 8/22/97 

Lead, Total 
Mercury, Total 
Nickel, Total 
Silver, Total 
Zinc, Total 

400 41 5 <2.9 UJ <3.3 UJ 99 J ,."'IM~~i,lfi 't~ilt~i'}j: lc~., 
~-,;- oL'"itt:;;>, O'¥l'i'#.i't''L:" i3- .. '(~/A<-' 

Cyanide, Total (mg/kg): 

Percent Solids(%) 

Explanation: 
J 

UJ 

610 0.2 <0.25 <0.25 
41,000 NS 15 J 5.9 J 
10,000 5 <1.1 UJ <1.3 UJ 

610,000 NS 35 J 16 J 

41,000 NS <0.2 <0.3 

NS NS 88 77 

Positive results have been classified as qualitative during 
data validation. 
Analyte was not detected at or above the indicated 
concentration and has been classified as qualitative. 

uglkg Micrograms per kilogram. 

,_ ___ ;.;;.m"'glk~g'------,Milligrams per kilogram. 
Concentration exceeds Industrial RBC 

~il~~~Concentration may exceed RCRA TC Level 

<0.25 
19 J 

2.4 J 
1000 J 

;:;,-- : 
2.3 

76 

Source: USEPA Region III Risk Based Concentrations (RBC), 

2/ 
3/ 
4/ 
51 

October 22, 1997. 
RBC for Arsenic as a carcinogen. 
RBC for Chromium VI. 
Residential RBC. 
TC Level concentrations are in micrograms per liter (ug!L) for VOCs 
and SVOCs and in milligrams per liter (mg/L) for metals. 

j :/proj/tf320/landdisp/rpt/1 D W /ldwslsm.x1s 

3:26PM 1/12/98 

0.4 <0.25 
110 J 18 J 
3 J 1.4 J 

1800 J 1300 J 

2.8. 4 

87 76.1 

<~ge 2 of2 

970822-LD- 970822-LD- 970822-LD-IW-
IW-SL0035 IW-SL0037 SL9999 

86235-2 & -3 86235-4 86235-ll & -!2 

8/22/97 8/22/97 8/22/97 

36 J <3.1 UJ 99 UJ 
<0.25 <0.25 <0.25 

5.6 J 4.6 J 16 J 
<I. I UJ <1.3 UJ <I UJ 

88 J 35 J 580 J 

1.9 0.3 3.5 

92.7 79.6 97.4 
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TABLE3-4 
Summary of Constituents Detected in Groundwater 

Samples Collected at SWMU 23 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

SAMPLEID USEPA RCRA TC 970818-LD- 970818-LD- 970818-LD- 970818-LD-
MCL Level 23-GW0021 23-GW0022 23-GW0023 23-GW0024 

LABID 86126-2 86126-1 86126-3 86126-4 
SAMPLE DATE 35660 35660 35660 35660 

Volatile Organic Com11ounds(ug/L) 

Acetone 3,700 II NS <50 110 <50 <50 

Semivolatile Organic Com11ounds(ug/L) ND ND ND ND 

Metals (mg&): ..•. 
Barium, Total 2 100 0.14 0.05 0.09 O.o? 
Chromium, Total 0.1 5 0,02 <0.01 O.ot 0.01 
Copper, Total 1.3 NS <0.02 <0.02 <0.02 <0.02 
Nickel, Total 0.1 NS 0.02 <0.02 <0.02 0,02 

Zinc, Total 5 NS <0.02 0.05 0.11 0.09 

Cyanide, Total (mg!L): 0.2 NS 0.05 <0.02 <0.02 <0.02 

ND = Not Detected 
11 US EPA Region III Risk Based Concentration (RBC) for tap water, October 22, 1997 

g:/proj/tf320/landdisp/rpt/IDW/23gwidw.xls 
3:26PM 1112/98 

Page 1 of 1 

970819-LD- 970819-LD-23 970819-LD-
23-GW0025D GW9025D 23-GW0025S 

86126-7 86126-12 86126-11 
35661 35661 35661 

<50 <50 <50 

ND ND ND 

0.28 0.29 0.1 
0,03 0.03 <0.01 

0.02 0.02 0,02 

0.04 0.04 <0.02 

0.09 0.11 0.06 

<0.02 <0.02 <0.02 

ARCADIS GERAGHTY&MILLER 



SAMPLE ID USEPA MCL 

LABID 
SAMPLE DATE 

Volatile Organic Comuounds (u~~;/L}: 

Acetone 3,700 11 

Benzene 5 
Toluene 1,000 
Trichloroethene 5 
Xylenes 10,000 

Semivolatile Organic Comuounds (mg!L}: 

Metals (mg!L}: 
Barium, Total 2 
Chromium, Total 0.1 
Copper, Total 1.3 
Zinc, Total 5 
Lead, Total 0.015 
Silver, Total 0.1 

Cyanide, Total (mg!L) 0.2 

j :/Proj/TF3 20/Landdisp/rpt/ID W /3 839gidw .xis 
3:27PM 1112/98 

.. 
1. ... E 3-5 "ge I of2 

Summary of Constituents Detected in Groundwater Samples 
Collected at SWMUs 38 and 39 in August 1997 

Land Disposal Areas RFI 
Sloss Industries Corporation 

SWMU38 
RCRA TC 970821-LD- 970819-LD- 970819-LD- 970819-LD- 970821-LD-38 970821-LD-38 970821-LD-

Level 38-GW0026 38-GW0027 38-GW0028 38-GW0029 GW0030D GW0030S 38-GW0037 

86173-19 86173-2 86126-14 86126-13 86173-17 86173-15 86173-11 
8/21/97 8/19/97 8/19/97 8/19/97 8/21/97 8/21/97 8/21/97 

NS 120 <50 <50 <50 120 1000 <50 

500 13 I <5 <5 <5 <5 <5 <5 

NS 7 <2 <2 <2 <2 <2 <2 

500 <2 <2 <2 3 <2 <2 <2 

NS 23 
.:.;...· 

. :<5 <5 <5 <5 <5 <5 

ND ND ND ND ND ND ND 

100 0.26 0.08 0.14 0.51 0.5 0.13 0.07 

5 0.02 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 

NS <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02 

NS 0.2 <0.02 <0.02 0.06 <0.02 0.18 0.05 

5 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 <0.025 

5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

NS <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 
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'• ~LE 3-5 
Summary of Constituents Detected in Groundwater Samples 

Collected at SWMUs 38 and 39 in August 1997 
Land Disposal Areas RFI 

Sloss Industries Corporation 

age 2 of2 

SWMU 39 
SAMPLEID USEPA MCL RCRA TC 970821-LD- 970821-LD- 970820-LD- 970821-LD- 970820-LD- 970820-LD- 970821-LD- 970821-LD-

LABID 
SAMPLE DATE 

Volatile Organic Compounds (ug/L): 

Acetone 3,700 11 

Benzene 5 
Toluene I ,000 
Trichloroethene 5 
Xylenes I 0,000 

Semivolatile Organic Compounds (mg/L): 

Metals {mg/L}: 
Barium, Total 2 
Chromium, Total 0.1 
Copper, Total 1.3 
Zinc, Total 5 
Lead, Total 0.015 
Silver, Total 0. I 

Cyanide, Total (mg/L) 0.2 

j:/Proj/TF320/Landdisp/rpt/IDW/3839gidw.xls 
3:27PM 1/12/98 

Level 

NS 
500 
NS 
500 
NS 

100 
5 

NS 
NS 
5 
5 

NS 

39-GW0031 39-GW0032 39-GW0033 39-GW0034D 39-GW0034S 39-GW9034S 39-GW0035 39-GW0036 

86173-13 86173-14 86173-8 86173-18 86173-6 86173-7 86173-12 86173-9 
8/21/97 8/21/97 8/20/97 8/21/97 8/20/97 8/20/97 8/21/97 8/21/97 

120 <50 <50 66 <50 <50 <50 <50 
<5 <5 <5 6 <5 <5 <5 <5 
<2 <2 <2 <2 <2 <2 <2 <2 
<2 <2 <2 <2 <2 <2 <2 <2 
<5 <5 

;;.-· 
<5 7 <5 <5 <5 <5 

ND ND ND ND ND ND ND ND 

0.12 O.o3 0. I 0.03 0.02 0.02 0.07 0.02 
<0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 
<0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 
<0.02 <0.02 <0.02 0.21 <0.02 <0.02 <0.02 0.05 
<0.025 <0.025 <0.025 0.04 <0.025 <0.025 <0.025 <0.025 
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.24 

0.03 0.14 <0.02 0.21 0.22 O.D7 <0.02 

ND Not detected. Analytes in this group were all below their respective detection limits. 
mg/L Milligrams per liter. 
ug/L Micrograms per liter. 
11 Source: US EPA Region III Risk Based Concentrations (RBC) for tap water, October 22, I 997 

I !concentration exceeds USEPA MCL. 
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Location Sample ID Number of Cutting 

Drums Material 

MW-21 970822-LD-IW-SL0021 I CL& LS 
MW-29 970822-LD-IW -SL0029 I CL, LS, SD 
MW-31 970822-LD-IW-SL0031 3 LS&FD 
39-SBMW32 970822-LD-IW-SL0032 I FD 
MW-33 970822-LD-IW -SL0033 3 FD&LS 
MW-35 970822-LD-IW-SL0035 2 CL&LS 
MW-37 970822-LD-IW-SL0037 I LS 

Decon Pad 970822-LD-IW-SL9999 3 CL&V 

TABLE3-6 

IDW Rock and/or Soil Cutting Characterization 
Land Disposal Areas RFI 

Sloss Industries Corporation 

Characterization 

Concentration Concentration Exceeds Concentrations Do Not 
May Exceed USEPA RBC for Exceed USEPA RBCs for 

RCRA TC Level Industrial Ingestion Industrial Ingestion 

X 
X 
X 

X 
X 

,: X 
;:.,_, .. 

X 

X 

Note: Sample 970822-LD-IW -SL0032 was collected from the drum of overburden material containerized while drilling soil boring 38-SBMW32 

which is mainly sludge from SWMU 39 or flue dust. 
CL- Clay 

LS - Limestone 
FD- Flue Dust (Sludge) 

SO- Sand 

V- Yisquene 

j:/proj/tf320/landdisp/rpt/IDW/Idwrchar.xls 
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Proposed Management Practice 

Dispose of as Dispose of as Place Cuttings in 

Hazardous Contaminated Land Disposal 

Waste Medium Area at Sloss 

X 

X 

X 

X 
X 

X 

X 

X 
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SWMU Location Sample ID 
Name Number of 

Drums 

23 MW-21 970806-LD-23-SL0021 (14- I 6) I 
970806-LD-23-SL002 I (20-22) 
970806-LD-23-SL902 I (duplicate) 

23-SBMW22 970806-LD-23-SL0022(0-2) 0 
23-SBMW23 970806-LD-23-SL0023( 12-I 4) 1 

970806-LD-23-SL0023(24-26) 
23-SBMW24 970805-LD-23-SL0024(7-9) 1 

970805-LD-23-SL0024( 14-16) 

23-SBMW25 970805-LD-23-SL0025(I 9-21) 1 
38 38-SBMW26 970804-LD-38-SL0026(I 0- I 2) I 

970804-LD-38-SL9026 (duplicate) 
970804-LD-38-SL0026( 18-20) 

---------- -------- --------·-··-----~--- ----- --2--38-SBMW27 970805-LD-38-SL0027(22-24) 
970808-LD-38-SL0027(22-24) II 

970805-LD-38-SL0027(11-13) --- - -----·-
38-SBMW28 970807-LD-38-SL0028(8-1 0) 2 

970807-LD-38-SL0028( 13-1 5) 
---------------~ 

MW-29 970807-LD-38-SL0029(1 5-17) I 
970807-LD-38-SL0029( 19-21) 

38-SBMW30 970807-LD-38-SL0030(9-11) I 
970807-LD-38-SL0030( 17-19) 

MW-31 Soil samples were not collected. 
MW-37 970808-LD-38-SL0037(4-6) I 

970808-LD-3 8-SL003 7(8-1 0) 
39 39-SBMW32 Soil samples were not collected. 

MW-33 970808-LD-39-SL0033(I 1-13) I 
39-SBMW34 970805-LD-39-SL0034( 1 0-12) 2 

970808-LD-39-SL0034(1 0-I 2) 11 

MW-35 970808-LD-39-SLOOJS( I 0-12) " -
39-SBMW36 970804-LD-39-SL0036(5-7) I 

970804-LD-39-SL9036 (duplicate) 
970804·LD-39-SL0036( 1 0-12) 

VOC sample was recollected because sample bottle was broken durmg shtpment. 

,. 

TABLE3-7 
IDW Soil Cutting Characterization 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Characterization 
Concentration Exceeds USEPA Concentration Does Not Exceed 
RBC for Industrial Ingestion USEPA RBC for Industrial Ingestion 

or Background Soil Range or Background Soil Range 
X 

X 

X 

X 

X 

X 

X 

X .: ' _, . .. x. 
X 

X 

X ------- ·------ ------· ---------- - -

X 

X 

X 
----------------

X 

X 
-- -

---

-----~· - -------- --
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
- ·--

X 

X 

X 

21 Soil cuttings and rock cuttings were mixed so soil data could not be used to characterize drums. See Table 3-6. 

j :/proj/tf320/landd isp/rpt/idw /ldwschar.xls 

3:28PM 1112/98 

Page I of I 

Proposed Management Practice 
Dispose of as Dispose of as Place Cuttings in 

Hazardous Contaminated Land Disposal 
Waste Medium Area at Sloss 

X 

----- --------

--- ------------------ --

X 

---- ··-- --------------- . -----

X 

-- -----~-- - --
X 

X 

-- ---- ------

X 

-- --------- ---- - - -

X 

---- . -- -------- --
X 

------·-- ----

X 

------- --------- --- ----- ·-

-- ---------
X 

----· -. ·-
X 

----
X 

-~ f--- --- ----- -- --- ------ -----

----------- ···- ---·- ------- ---

X 
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Location Sample ID 

MW-21 970818-L0-23-GW0021 
MW-22 970818-L0-23-GW0022 
MW-23 970818-L0-23-GW0023 
MW-24 970818-L0-23-GW0024 
MW-250 970819-L0-23-GW00250 
MW-25S 970819-L0-23-GW0025S 
MW-26 970821-L0-38-GW0026 
MW-27 970819-L0-38-GW0027 

MW-28 970819-LO-3 8-G W0028 
MW-29 970819-L0-38-GW0029 
MW-300 970821-L0-38-GW00300 
MW-30S 970821-L0-38-GW0030S 
MW-31 970821-L0-39-GW0031 
MW-32 970821-L0-39-GW0032 
MW-33 970820-L0-39-GW0033 
MW-348 970820-L0-39-GW0034S 
MW-340 970821-L0-39-GW00340 
MW-35 970821-L0-39-GW0035 
MW-36 970821-L0-39-GW0036 
MW-37 970821-L0-38-GW0037 

j:/proj/tf320/landdisp/rpt/idw/Idwgchar.xls 
3:28PM 1/12/98 

Number of 
Drums 

2 

I 

I 

I 

I 
~~--

I 

I 

I 

I 

2 
I 

I 

2 

I 

3 

I 

I 

I 

2 

3 

TABLE3-8 
IDW Purge Water Characterization 

Land Disposal Areas RFI 
Sloss Industries Corporation 

Characterization 
Concentration Concentrations Do Not 

Exceeds USEPA MCL Exceed USEPA MCLs 
or RBCs for Tap Water or RBCs for Tap Water 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X ----
X 

X 
X 

X 

X 

Page 1 of 1 

Proposed Management Practice 
Dispose of as Dispose of as Dispose of 

Hazardous Contaminated Purge Water 
Waste Medium at BTF 

X 

X 

X 

X 

X 
---- ------- --

X 

X 
X 

X 

X 
----- -----

X 

X 

X 

X 
X 

----~---- f--- -- ---------- - - - -- --- -

X 
X 

X 

X 
X 
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FIGURES 
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yes 

'\ I 

Step 1: 
Is medium a 

listed waste or 
contaminated by 
a listed waste? 

no/unknown 

Step 2: 
Is medium 

contaminated by 
a characteristic 

waste? 

no 

yes/unknown 

Step 3.: 

·· Test for 

hazardous waste 

characteristic 

yes 

Decontaminate 
and/or manage as a 

hazardous waste 

Apply 

no 
Best Management 

Practices 

I 

Source: EPA Guidance Number TSC-92-02, Management of Contaminated Media 

((>' 
'~~--------------r-----------------------------------------------------~--------------~ 

..A~GERAGHTY 
AI"& MillER, INC. 

.Je!Bnvironmental Services 
a heldern4 OO<nj>3tlY 

DECISION MATRIX FOR MANAGING CONTAMINATED 
MEDIA 

FIGURE 2-1 



a: 
w 
>-
"
<( 
0:: 
C> 

"-
0. 

0 
~ 
0 
0:: 
a. 
a. 
<( 

1-
y 

0 
w 
y 
0 
w 
I 
0 

~ 
0 
0 
v; 
I 

0 
-' 
Vl 

0 z 
;: 
<( 
0:: 
C> 

Vl 
Vl 
0 
-' Vl 

0 z 
w 
-' 
iZ 

I") 

0 
0 
N 
I") 
0 
"-1-

0 
z 
1-
0 ...., 
0: 
a. 

" ~ 
~ 
N 
~ 

~ 
<( 
C> 

~ 
C> 

"'----
--...._... 

LEGEND 

EXISTING RAILROADS 

EXISTING ROADS 

PROPERTY BOUNDARY 

SWMU BOUNDARY 

GEOPHYSICAL 
INVESTIGATION LIN[ 

STORM- WATER 
DRAINAGE DITCH 

I 
I 
\ 
\ 
\ 

"" 

24-SM0003 .. 
24-SL0014 

[] 

23-~MW24 

MW- 25 [!] 

MW-22e 

23-JVIJOOl 

23-SBMW23 

"" "" "" 
SLUDGE SAMPLE LOCATION 

SURFICIAL SOIL SAIIIPLJNG 
LOCATION 

SOIL BORING LOCATION 

MONI TOR WELL COUPLET 

MONITOR WELL LOCATION 

---.... ---

23-SM0003 • 

MW-21 • 

/ 

/ , 

24-SL0016 

[) 24-SL0015 

MW-25S 
MW-25D [1:] 

[] 
24-SL0014 

23-SBMW25 

I 

24-SL0002 
0 

0 
24-SL0013 I 

I 

I 
I 

I 

GEOPHYSICAL INVESTIGA TJON LINE / --

..4~ GERAGHTY 
AI' & MILLER, INC. 

...,. Environmental Services 

~ 

~z~ 

0' 50 100 -----
SCALE: 1"•100' 

SWMU 23 GEOPHYSICAL INVESTIGATION LINES SLUDGE AND 
SUBSURFACE SOIL SAMPLING AND MONITOR WELL LOCATIONS 

LAND DISPOSAL AREAS RFI 
SLOSS INDUSTRIES CORPORATION 

BIRMINGHAM. ALABAMA 

'""--. 
""-.,, ., 
~ 

FIGURE 

3-1 



0 

u._ 
<l. 

i::i 
~ 
0 
cr 
<l. 

~ 

Q I 

w 
~ 
u 
w 
I 

~ 
~ 
0 
o> 
</) 

I 
0 

1-
~ ----

,, II ., 

vll MW-23 0. 
z 
~ 
<( 
cr 
0 

</) 
</) 

g 
</) 

0 
z 
w 
-' 
G: 

,..., 
0 
ci 
N 
l'l 
0 .... ,__ 

0 
z 
1-
u ...., 
cr 
<l. 

,.._ 

~ 
~ 
N 

~ 
<( 
0 

~ 
0 

SG-G. 

" "---

\ 

\ 

.......... 
.......... 

.......... 
.......... 

MW-258 
MW-250~ 

.......... .........._ --

~" 
·:~{.~ 

--~ 

.......... - ---- ---• . MW-24 

~z~ 

o· 150 Joo 
llrllrW 
IMM I 

SCALE: 1" - 300' 

LEGEND 

EXISTING RAILROADS @ PIEZOMETER LOCATION 

EXISTING ROADS 

PROPERTY BOUNDARY ~ PIEZOMETER COUPLET 

STMF GAGE 39-SMOOOl .. SLUDGE SAMPLE LOCATION 
GEOPHYSICAL 
INVESTIGATION LINE 39-88~32 

SOIL BORING LOCATION 

SWMU BOUNDARY 

MW-34 ~ MONITOR WELL COUPLET 

STORM- WATER 
DRAINAGE DITCH MW-28 e MONITOR WELL LOCATION 

/ 

---- ---- --- --- ---
SWMU 38 -

-~ 
"' "' "' ~ 

. ' ''<>::';~~;,·\:[:?_t-~~~~~ •.. · . 
MW-28eo- ':·; · ~;o:t;}'~''·· .. 

·. 38-SBM\\128\ •. 

"' "' 
"" " 

·;.:~·~: __ :.~ 
... .... 

'<. 

,. 

/ 
I : / 

! \ 
\· 

l ~i ,, 
t·!: .. 

'. -, 

!. : 

... ~ .. 

\.: 

i'< 

I 

. ·~~ \ ~' ~ ! 
.'J 

· I i 
• . • 1-;'l ;ji!r :· , 
11 1 .• , ... ' I' 1 I .I '··': 1 ' j :'. 

~.iii' 
.~/1 II ,,.. . I ~-· '/!i; l I ,: 

/j . ·' II;: . ~ · ; .. :; · i:' / ./;).: 

II ! ~'·' ' I -!IJ.I :: : q:/i.·; 

;"••!.' 

I 'j' 1 1 · !r ' ' · 'i' 
I I' ·. I i! ' ! ! ·I . '"i' '' 

•. ·• '. . I I i·t·l! J.l·j i :.·· P-9 .··.;lY.il:· · · I 11 • · .~ ·. '· · ~ ,.~ifr 
ii I I d . i ' : ! :.if 1.

11 · , , '' ·~ i,i\1 , 
, . 1 i . , . .. • :.• ~; . ! 1 ·r . •: ~·!I!.' ~~ 

l·i I I. ii(!il,j · .'·.:'!' i· 
: 1 • ~- ~ j J I! ![: : i!; ,· , .. ;:'.)~?.. .~ 
I ! I I i J, =:. : : !.' : .. • • ,:· .•• .1: --~ {:' . 

1 .lr q • : ' 1 ~·J ;:,: i ,I -;!! / -·· / £~;f?/ I;} 
. I, ' I II I Y,. J I ~k:. ·t r'··,('!" ,,., • ' · f: - !II' .,. ... , 'I'' 
I ' .' I j l j~ JI ·-·;'jJ/• ;, .'~~··tJ, I:\ 

:\:~·· : I. l !/!i t :{ ,' /:. ../~'t,· .. 
~ .. ~ \ : :n . { 

1
-i !i .. :1 / i /~1'{·: · 

['l 

·,· ; .J i! r ':f.:/. };j~~:;;,· 

.. \;1. .• i.u~ iJ:il l1 i~r 
~ ;:1 !; il •r:! ,/tl.~'/' 
•J! ·,.' !:' !i /l1 ··::,,;r.J/ 
··'\ . \, i1 ,~: • .,, £i1~·V 
1:. :.:j,, ·:, ,-7/(·i~/ 
I !;, ··.;·': •· _f•:·}!il/ 

\\1, r . ·~;') §/~ 

~:~11 t ~:i ,./', 
V.t .'1 lid· 

.. 1\;, lnl·t; ,. 
'•111 ' · /i 1lN1' 

' il•· '/'ll•ij'•'1 

' ;·'' 'II rl ~ H '· 
II 1 ' 1 ~ 

•,. '.:dllllj: ,. ,. 1 1 r~1:1 1. 
1\) .&, (•1' I • ~~I · ,, 
t] ~\ IF filly I:!! !. 
"'' • , 

1 '~ p-R ~ ,~~! ,1 
I ' l1 g• 'I I' 
II ~~'' ff W'~-' .! ~: \~ !I I ,.ij :t l' 

;.J!' !I ''1." I; . !! 

;; 
r:~ 
'if ., .. ·. ~~~iu·pj . .. . .. 

.,, l1 ,. , , 1 1 l j · ... 
1

1
•
1

: :' 11 ~· ~~~~~~~ \ .... !r; I 
I 'II ' II Ill ' .. 11

/ ' ' : i l ~· ' ' ''· / f 
I 1111 ' . I 

11; 1 ,, 1;1 I~ ·.:.. :'.1 , 
i .' I !'/ I' I I :',

1 
.. 11• 1 ! tJ 1 • ·., ,•, I 

. II I I ' 'I · .. l r 

I !/ ; i II ~i,)l! ~\ \ . ~ .~.'1 1. 
II' I ' ij ' II l'i \ \ .,, ~\' 

'J !1 I ~I I I~·~;. ' '\(\\' 
' ~~ ~ ', •\ \ \ ', I ' 

•J I ·1\jll I ;, .. ~ ·. 
t>', 0

1 I I, " \ ··~ 

~(~1r;i~'''Jj~~'· 
... 

" 

" 
{ 

I 
I 

i ' \fl •• 
p 

'.I'' .;1: 
1ff 
\=!-' 
I 

.A~ GERAGHTY 
Atr & MILLER, INC. 

..,. Environmental Seruis:es 

SWMU 38 AND 39 GEOPHYSICAL INVESTIGATION LINES, 
SLUDGE AND SUBSURFACE SOIL SAMPLING 

AND MONITOR WELL LOCATIONS 
LAND DISPOSAL AREAS RFI 

SLOSS INDU STRIES CORPORA TION 
BIRMIN GH AM, ALABAMA 

@ 
P-10 

FIGURE 

3-2 



APPENDIX A 

USEPA GUIDANCE NUMBER TSC-92-02 
MANAGEMENT OF CONTAMINATED MEDIA 
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U N ITED STATES ENVIRONMENTAL t>R~rECT.lON AG!:::NC Y 

: REGION IV 

DA'l'E I DEC 2 8 199Z 

3-40 COURTL. ... N O STREET, t>!.r;:, 
ATLA,;4TA. Ut.OHUIA 3030:) 

: . i 
! .. 
j: 
i: 
I 
). 

. ). 

SUBJECTs Guid11nca Number TS~-92-02 · jj 
Mtme1ge~e~t o! cont~inated ~~ . __ __ _ 

FROM a G. Alan Farmer /).j ~W"j 
Chief, RCRA Branch ~ (JJ!ft'l \l 
Addressees 

: • J, 
J! 
r 

. I 
li 

~~~ached please final guidanc.a devalo~d ~~ the EPA Region IV RCRh 
~~chnical Screenin9 Committee regardinq mdnaoement of contaminated 
groundwatQr, aurface water and soils. T~G guid~nce expands upon 
.the exist1nq •contained-in"'policy and a~go addressee management 
of environmental meqia exhib~tinq a hazar~ous characteristic. 

. . ,: 
This guidance should be followAd by EPA !Region iv staff and all 
othora who e1ctively mono.ge cu~ltCWlinated el\'{r1ro~ental med1.a within 
Rogi.on IY during any of the fpllowing RClf: activitie::s1 · 

I 

Corrective e1otiona; . 1: 
- Site invQotisation&J l ; 

Clean up·of hazardous lwasta Rpills~ and · 
- cloeuro of RCRA t:~:ea~tmt, tstoraqeljor disposal unit:s . 

. I . 
In (lddition, this guidance r~presants "~!interpretation. of RCRA 
rGgula.1::iono dnd _o.o euch ohould be con~idered 1n evaluat.lnq ARARB 
for CERCT ... A activities. ~~ . · , 

· . . I' · l 

~he ~ooh~ic4l Scrooninq Cammi~tee would li~e t:o thank everyone wh0 
commented on the draft for their oon~ribu~ions to the guidance. 
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on Bctvoral previous .occaaiong, JC:vA haa iaouod ~iroc:tiV8s and <Juidtmce 
· ~ddrosDinf,l the regulatory aeatua· and proper diApoaitio~ of contamin~tod 
' Anvi~o~ontal modl~ undor tha Ra~ourco cunserva~1on and Recovery Act 
· (RC:M). nowover, Region tV continuo& to rBooiv~ inqui~J..ee fro111 l;he st:a.t:ea 
~nd tho ·regulated community requbDt1ng more dat"ile~ guidance on thlo 
aub;oat: • . 'l'hia-dooumont oxpla.lne how to properly manage contaminated 
envirQnmental media (La . , qroun!!watar, aurfaoo! !water 1 aolh ~n4 tu,d1mon't8} 

· durin9 re~uL!.ua tield work at naz~rdoua waste alMa11. 
. , I 
. 'I 

It 1.a important to emphaehe that: thia gu1danoolt1e only intended to be an 
lnt~~JProLa.~iun ot RCRA raqulA'tiO~s. Nothing inl ~hlA gUidance ia 1ntendod 

. t:.o ehan9o or euporoedo a.ctuAl l\~ reg~AlCl~ury re,qu1.roa~en~a. Several 
: AJ\tioipated rulemakl.nQe relatu to thb g\lidanao~; including the LArid 
Diapoaa1 l\oa~riceiona tor contaminated Soil andiOebrla and ·tho Haaardous 
W&ato %dont1t1cat1on Rule. It any provisions ofi these !Uture RCRA . 
roqulatione are in conflict w~th thio quidanoo1 1 ~ho regulation& (once 
final) will take precedent. JJ : I! 

II 
j , 

"1.L.. .• §cooe and At!plto"h1Hty I 
I ! 
'I 

:Thle gui~anoo aete fort~ procodu~oo tor ~h~ proilj r ~anage~ent O! 
.oontuina.ted environmental. media lproducod and/o l aao.n~god_ durin9 the 
· inTo•t:1gatJ.on and remec11a~1on oz: 1ha:tarcous wast 11 eito•: Contamiaat•d media 
ahould be =•~aged in .aooordanco .~ith thio gu1~an9e Whenever hazardous 

• I 
1 1 1 l ·:::::;:~onto oro proaant abova lovolo of hw.on .lfolth or onv ronoonco 

This guidance applies to contami~atqd media. gen~tated during the following 
·ROnA acHvitiea c j: 

1. correotivo aoeion•1 
·-: ·.-

l. 

!o 
I! 
j: 
i: 
j. 
II 1: 
i' 

3 • .. ,, .:: cloan up oC a pill• ot U;cn:ea or cnarac~·r1st1c hazardous waata1 
and i~ 

H 
cloauro o! l\CJU\ trtSatmen.t , storage, or ~1spoaal units . 

i; ,. 
:0 

. j . 

),./ The policies tmd prooadurea o·otaJ:>l 1.ohod in t~J.a d9cument ara 1ntondecl • • i • • 
~ololy lor the guidance ot employees of the u . s .j:znvironmental Protootlon 
Agoney. Thoy aro not J.ntendod an!:l cannot be rellf.ea upon to creata any 
riqhte , subata.ntiva or ~r.ocadur~l! onforoeablo by any party in llti9ation 
with the tha United seatea. EPA ,:eeerves the rtght to aot at varJ.anoo with 

~~~~~0~olloloo ••d p•~•••••• ond <o chango them\'"' any tlll\e without public 
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T h e p rot":o d uroo "nd &ud.naQomont prActicog oot foJl th in thio auldanco ohould 
·· bo !ol'lowod by EP-" Region IV lind all others vhcf "otivoly manage 

contaminatod wadia at olt~o wlt~in the l!l.&gion, lt;eoar.dloOII ot whether euch 
roanaQoment aotl"ltioe are volunt'ary or carried ~ut in rooponoA to £Pl\ 
rcgulationo or dlr4ctivoo. r. 

~ : 
!: 

i: 
III. 

.ThB regulatory atatua ot contam1hated gruundwat~j wa' rirat apoci!lcally 
:a.ddroaa('d in a DooerabeJ: 26 1 1984i. memorandW\\ fr~ John 6l<inner ,_ D.ireotor 
ot tha OUlce of Solid Waete to J'amea Saarbl'ouow~~· "Region IV Ras1c1uab 
Management Branch Chiaf. In that memorandum, sitnn~r noted that 
.contamlnatod groundwater that is :"collootodft and ~ derived from liatod 

I' 

waetea or ha&ardoue by charootor1et1c ia a ha~~~oue waste and subject to 
Subtitle c regulationa. \; . 

11 
h NovembQr 13, 199G, momorandum trom Marola Williama, Director ot XhQ 
9ft1oo of Solid waa~e to Patrick Tobin, Region IK Waato. Uan~9omont 
Ol~laion Dlrootor Attemptea ~d more proeisoly •xP,lain the EPA poait~on on 
eontam1natec1 oround~o~ator pro•entts~ by Skinner. ¥.ho William11 memorandum 
~xplainod what is now referred to . ao ' tho ~~~ntain9d-ln" policy. · 
Williams ~tatod that gr6undwater ln an aqulfor 1~\ not a solid 1.1a~te and 
uhua not a hazardous loi&Dto, but thae QroundwatP.r \ cont~ina~e~ lolith 
hazardoue waato leaohtte la ~ubjoot to R~ subt~tle C regulations 
becauee lt "oontaineft a hazardous waste and ther~kore must be manaoed ao 
Lf the QX"OUndwatar itaalf was haz~dous. Howeve~~ if groundwater, is 
t ·reated atlch that it no lonqar eontalne a htn:ardous waate, the 
orounc1watar ~o~ould no lon9er bQ au~ject to rogula~~on under subtltla C of 
RCRA. ;; 

H 
subeaquent to tho 1986 H1ll1ama m~randum, tho ' e~ope ot ~he ftcontalned-
1~· policy has been •PPli~ t~ con~aminated eolt, \ ~obria, And leachate. 
J~r- example, in the Land DilpoDAl ~aatrlctiona !L~~) First Third Pin~l 
Rule (SJ JR 31142) the Agency clarified tho appll~fblllty ot ~he LOR 
tro~tmont s~~ndarc1s to raaiduoe trem t~s of man4~emont other than 
traAtmont. ~ Examples Oitad by EPA aro eontAmina~ed lOll or loaohato 
d~r1ved .~_;'?.ftl managing tho waate. EPA atatedt "In \~hoae oaseo,tha mixt;ure 
i.e doemed ' to be the lhtod waete, either because q~ tho derivod-troua 
rulo, ~ho mixture rule (40 CFR S261.3(1}(2)(iv)), ~r bacauaa tho lletod 
WJiBt:Q is cont!\in!d in the matrix ••• ". ; · 

: ..,.~ . i : 

\: 
£/, I\oeidual• frQIQ treatment of lio~od hazardous w~ate havo alwaye b~tm 
oo~aidArad hamardouo waat:a by applieation of the d~Xlved-from ntlo (~0 
cr~ ~261.3(o)(2)(1)). I . r 
a/ . Tho roforonoo to contaminated eoll •nd loaohat~i as N~ho mixture" 
dooa not moan th~t contaminated ~d~um is conAldor~a haz4rdouu waste by 
applloAtion o! the mixture rula. However, the con~ained-ln policy is, in 
faot, anAlo~oua to tho mixture rule, involving mlx~~res Of hazardOUS 

(continued. • • 
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In c. J uno 1 '). 1 909 , l o t:t:or co Thomo. o c .. 7or l lnq, Com.-n1.ooiono~: CJ( the Now 
· .Jork Department: ot ltnvironmontd+ Conoervat:1on ~\com Jona.~hlln Cannon, 1\cting 

1\oolotdnt: hdminiotrator, ~P~ rG~toratod tho bd.~o (or :EPh'O authority to 
rogul~tQ contaminated dnvironroental media unde~\ subtitlb o ot RCRA. 
Referrtna to thA ~mtxt~ro• rulo ' and ~dor1vea-f~~m" rule, Cnnnon ot~teo 

~ ~ 
__ - Ho'-lovor, theoa two r ulos :00 not pertllln \~o oontOJ\\lno.t"od 
~nvironmentAl modia. Undor :our regulation~~ cont&mlnated mod1a ~ro 
not conoideroa eolid waatall :in tho eenoo O~ ! be.lng Clbandonea, recycl~d, 
or inhorontly wa•to-like as ~hose terms ar~ l dofinod in tho 
reoulationa. Therofore, oont4minated onvidGnmental media oannot bo ,. - --
cona1dorod A ha~araous wasta via the ~mlxtuio• rule (i.e., ~o have a 
hazardoue waste mixtura, a hatardous waate ~uat bo ~ixod with A ~ol1C1 
waa~Q por 40 CFR S261.l(a)(2)(iv)) . Simila~ly, the "derived-from• 
rule dooa not apply to contaminated ~dla. i~r baela tor etatinQ that 
contamlnatod onvironmantal mea1a must be mahagad aa bAaardouo WA~te l.s 

• I' 
that they •contain• liobod h4~ardous w~ata. ji Theae anvirnnmontal modia 
must be managed a~ hazardoua .vaato booauoe ~~d only so lonq asJ they 
"OOntain" (l lie tad htU:a.rd0U8 

1 

W!lDte ( 1. e • 1 uo:tll doOOntQJ"IIinAtOd) • 
• Jl . 

i· 
I 

f! IV, B?gJ.ong1 Int9D?ntat1og 1· 

ii 
:All currently avallablg EPA polioy pertain& to ~nvironmental mAdla known 
:to be contaminated With 4 liat&d!hftE~rdouo waot~f Those ~ocumen~e 
·oollAntl.voly mako up tho '"ooutd.ne<1-1n• policy. !: Rowgvor, tho 
.·con~ained-in• polioy dooa not a~drooa contam~n~~1on tram oharaaterlatla 
haaardoua wa.ate. Furthermore, iq practice ther~ ! aro many tlmaa where 
there 18 no ClO&r documentation that an 80Vironm.ntal =odium VAG 

contaminated by either a llotad or characteriat~ hazardous waatR (AD ia 
ofton tho cue at eol1~ waste m&nag9tnent unite} •\1 DoClauaa wa rou~1nely 
encounter contaminated ~dia. aitua~l.ona beyond t~e scopo of tho 
~radit1.onal •containad-in" polioy., lt ie approp~ata to ol.arify by 
oatabliehing a. general definition of •eont~at~• ~o~la. 

l! 
; ij 

EPA Raqion IV haa aatabliDhGd that tho criteri~ qsed to determlna if madia 
raqulraa oontfoll~ management is: baaed upon hum~n hoalth-anC1 
~nvironmAntal rigk. BY d~finitloU B mealum 18 ~~ntnmlnattd• lf one or 
mo;o h!?,"J;!)Ji;dOua conatituAntp, u LCsentJ,fiod in 4QJ;.rR rart 261 Apoeodb 
· o: o• t e o 1 

" lt o ! nv o al nee n 
·~d ab9ye nAturally ogourrlng lb~ckgroundl lev~ . iR fie ll 
·to;- areM wberg there aro nat,trally ooo\!rrJ,nq bi~h lavale o! Appendix VIIT 
q2natituonta 1, Contaminated envirorunental m"dia ~ ~ho~l4 oi.thor bo .nanaged 
in acoordanea ulth RCRA Subtitle c requiremenea qr "bgat manaqamgnt 

r 
i: 
i· 

11 r continuad . . • ) i; 
I ' 

JA~to and non-w~ote mAl~riale While thJ mixturo ~~lo govbrne Mixture& or 
nazaraoua and solid waDte. Tho m{xtura rule haa bean codifiarl, but tho 
lntorpr.tiv• contained-in policy ~·~ tho o~o reg~latory e!toc~ . The 
fnterpretation that: modi~ containing hat.ardous Wll\lte muat bo rogulated tta 
ha:ta.rdoue waste waa uvhold in Cbcm"J,cal tfaet:.(;! Manabement v. U.S. F.PA, 960 
V".2d 1526, 1540 (D.c. ctr . 1989) . r 

I 
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: .prac~iceo- a" opecl.Uad in Saction V of thlc qu~danco. However, l.f a 
: oontrumlnatcd modium to ~rea~oa to at or h9lou rtak-baood cto.n~ardo (or to 
· naturally occurring back9round lavclo), it can ~e rend~rod 
· ·decont8lll1naue1." \\ 

j ; 
; Rink-bi\~Rd l9velo oonptituents !ttl a 
•o.J..tc-oooc1t1S1 b t. a :ot io lo 
:uhoro ~PRroprio.ts). It ia no~ pOB&1bla or appr to 
·aatahlioh Qenorie "de mtnlmlo" lovel~ !or canst tuents abaant. a nou 
rulemo.kinq. Human health proteo~ion llmito ohoq~d be calculated u~tng 
:rofereno~ ~~ioity values tor ca~oar and no~o~nq~r oftoo~o (i.o., 
~arcinoqan!o potoney taotoro (CPta) ana reterende doaea (RfDa), 
'respectively), and axpoaurA rata ·and routo aee~ptiona appropriate to site . ,. 
eondltiona. Conaidoration at cont&minant atton~~tlon is not an 
_appropriate GUb•ti.tuto tor direct. expoaure a_aauaj~t1.ons itl datArmlning 
~econtam1nation lGvala for anvlr~nmental media. ii Th1e is because a . .. 
~eoontamin~tcd medium u~aer-thia ouidanca is no~ j eubjeot to controlled 
manag~ent (~• opposed to non-hacardoua or C1eli~~ea solid uAete, uhieh 
under SUbtitleD of RCRA ramaina ~ubjoot to. roqu~atory control). However, 
oonald~-~.!.Q.p-~!, . .1J.t.e .. ~~~~t.r~n.!l~~t J'!r -~adbloi\leaohing to groun~wa.t..er 
.1Jl naceaAftry to anour.o that a -eon~am1mst&d eoU.--··jt.;a ··trf.!,a~ad to b~;~lo.., 
riek-based standards for !11 expo~uro pathways. \:Tho R~ Rri Guidance and 
tha C2RCLh niek hecebement Guidance (RAG) shou1~l:ba conaultod for further 
explanation on rbk ovaluo.tiono. : i: . t: 

0 " • lt 

Onoo an environmental mcdlum .1e dete~ined to ba~'t•oont~lnatad", knowledge 
ot how tho ~adium boe~o oont~inatod dictates h ~ that meaium must bo 
~4naged. The attaehoQ deaiaion m&trix ia provld ~ to ~eaiat tha user in 
making tho oorraot ro9ulatory dec~aion tor manag~ant of contamin~tod 
media. A contaminatad m.diu= muot ultimately bel~anagod one o! two wayar 
1) aa 1! it were a~a~ardoua wasta, or 2) in aooordanco \lith •bast 
managamont praoticoa,• The diucuaaion below axpi~ina tho docialon m~trix 

!l 
logic. i: 

li 
~ madl~ oontAminatod by l~etod h~zarQoua ~aate 4~e&rly_ falls within tho 
aoope Q~ the ~contatned~in• policy (Step l ori ch,l decteion matriX). As 
dotablishcd in sec~~on III, tha l!atad hftzardoua lwaeto ia •contained-in· 

.tho medium. Tho P- and u- waata ~1at1nqa ropres~ht a speoiRl oituation 
~hereby contaminated media tr• li~ted hacardouo W,~eteo. ha atatod in 40 
erR s26!~33(<1> r 1: 

i: 

MY radduea or annt;!\!llf.n!!.tod e;o11, Wlltor or 4~hor debr1a resul.t1nq 
from tho ol~anup ot a spill into or nn tha l~~d or ua~or of any 
~o~orela1 ohomic&l product oimanurac~urinq bhemlcal intermodlato 
having tho qenertc n&mo llatod· in parcgraph (~) or {!) of th18 
11ection, or any residua or oontllll!i.n"'t:etd Doil, )!wator, or other dabrit~ 
t"eaulting froi'G tho olocnup ot a sp1h, i.nto or on the land of any 
ott-apacitloation chamical proauot nod would h4ve the generic name 
listed in p~ragraph (8) or {f) · of th!R oectio~. 

! 
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Thooo oontnsuinato.:l moata SU:.~ P- :and t.I~liotad h~~a.rdouo_ wo.otou "'nd are 
oubjoot to all RCRll roquiromont:&_. J\lthOUCJh f<_O~~arniM~~~ ooll, watar or 
othar daurla aro cone~dnred ha~u:rdouo ·wnatoe~ -ul"\~or thie listing, if they 
aro slgcontNDJ.no,tod, t)\oy no longer moot thn Ho:t;ing and tho_rofore ~ not 
Q lloted hazardouo waoto nor do th~y •contain" ~ lioted h~zardoua waoto. 

. . i ; 
Both oonto.rninatod 111131lla YI\1CO are themoolvAs li~tod h;u:!lrdoucs wa~tes · (P-
anO U-listod waotaa) and modlo. w~lch ~contain" ~iated hA~ardoua wo.oto ~uat 

· bo managed in accordance with Subtitle o rogula~tona. once a medium l~ 
docontaminatod ouch that tt no longer 1a a liet~d ha~ardouD wo.oto (P- and 
U-liat-ed waata11) or no longor "containu'" tha li~~ed ha~ardoue ua.ato, then 
Oubtitlo C ceaae11 to apply. \\ 

H 
:An_other· way ln uhlch 111odia may bocome "contamint~ac1" la through contaot 
with a characteriatia hazardouo ~aeto (Stop 2 o4i the dactslon matrix). Tf 
it can be v~lld~tod that tho roedtum was nQ£ con~~in&tod by a 
characteriatlc hazardouo w~otG 1 then thu medtumj~ay be man~9gd in -
_aocordimce With beet manaCJGment praotlooa. n~yor 1 it knowleoge of thA 
originating waDta etream indicate& that contami~&tion ~ roDult !rom a 
:oharaotariAtlo hazardoua vacste, or it tho aouro~ i of contamination io 
unknown, than tha madlWil mu11t bo toatod to deto~.J,hinc wtl"ether it exhlbita a 
ha~ardouD waDto characteriotic (Step 3 on the d~9laion ~atr~). 

. ii· 
J\ny cnud1um oxhJ.bitJ.no a ha%ar.doua· waata ohtu"o.otorls~Lc must be managed in 
accordanoe with SubtJ.tlo c reg'\lla~1ona until it Ho longer oxhlblta the 
oharacter!atia. If tho medium ia found nay to eHhibit a hatar.doua 
charaaterlatio but 18 still ~contaminated•, it ~Uat b~ managed according 
to boat ~anagomont: pro.ctioaa, \! 

:· 
jt 

tn •ummary, there are two key polnta to noto whe~ uaing the dec1aton 
matrix. contAmi~o.tod media which_are tbemaelvoA~~azardoue uo.otee (P- and 
U•listed wastaa), modla uhloh exhibit a hazardoUf; waste charactA~iatic, 
~nd media. which •oon10a1n'" li11tad l;uu:ardouo waoto j~uot bo m11n11ged in 
accor.danco with Subtitle C r6gulae1ona. Whore d~~mentation dooo not . 
exta~ to contirm thftt tho contamin~tlon Dourc& (q~ the ~ett1um of intArgat, 
in tho caaa o! P- and u-1·1stad waataa) la lbted !~o.ato !D51 tl\(t mad1wn does 
~ot axhlD~t· a hac11rdous waste chatacteriat1c, .ba~t mRnagament practicaa 
~houl<1 be applied. · \\ 

~ha m•n~9~mont aoon~~ioo dosorib~ above apply t~\a -oontaminatod modium 
until ouch med1um 1a d~cont~inat~d. Doconta.m1ri~~1on 19 required for all 
AppendiK VIII oontstituenta Which a.ra above hoaltt(7baaod U.mito Alld 
background, not Merely tho ~ppond!x VIII constit~,nt for which tho wooto 
w_ai:J lieted or Which cau~ed tho mod_ium to oxhibit ~ hazardous . 
cha~aotorlatic. ~ll RCRA 1nvaatioation ,and correP,tivo ~ction plan~ 
aubroittad to IPA Region tv for rcv~ew ata approva~ ahould includo a 
sampling and analysis peotocol for vor.l:fyin'jl thatl!4 medium h4B been 
docont:uDl.no.tod i! treatment is to occur on-•J.te. I Sa.mpllng froquen~y tor 
verifying decontamination will dapaud on a numberj;of sitA-..-peclfic 
!aotura, such aa the sour~~ of tho oont~lnatod m~dlum, nature, extent and 
dogr•• of eont.minatlon, and <ype of treatmont. r •n ox ... plo. !or •mdl 

I 

I 
I 
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~mounto of oont~lnQLoa meOld (8011 eamploQ, d~ill outtin9o, woll purge 
water, otc.), toAti.ng of OllCh .drum or batch m1Rht prov~dn adoquato 
vorification o! docontami.nation;. Howovor, fox:-\ jla1:9a oqalo remacUation of 
grouriduator, porlodlc ~ampling miqht bo appr.opF.iato. Chaptor 9 o( 3W-646 
provi.Oeo more apool~io informatlon ~ogacdlng aP,proprlato samplin9 
procoduroo and !requenctog . \\ 

;: 
A moro dotailod dleouooion ot what "oubjoot to \\subtitlo C reQUl.Atlona" 
maano ie provid9d in section VI ~ B9At man~gamo~t practice~ will be dQtina6 
ror each eitu~tion ao part or the~ review procG+~s for oarnpllng, 
1nvoutiq4t1on and corraotivo aotlo~plans. 3~~ examp~ee of beat 
mana9oment practlcoe are providQd in ~eotion V~B • .. 

t! p 
v. Knnagement .. Procp<h!P'!! 1'1 

. l 
'I 

Thia porbion of tho gui~anco coqtainB aeve~&l ~~-aActi~ne whioh provldo 
opeo1t~O guidance for mana9~nq aont~in~tod 1!\b~lA un~er 89V9ral cnmmon 
aoono.r.i.oD oncountere~ at hazard~ua uasto raitos.l\ Thlo C]U1<lanoa provldQB 
the uaer vith a hic;rh do9ree o! tl.ex1b1l1ty to aypke sito-apoolt'i.c 
mzmaQament <laoisiona . It a lao a·ncouraiatl the ~~er to taka full 1\dvlll\tage 
of vo.r.i.o.ncea •nd ~xemptiona prov~dad for under ~anA, 

il 
A. RCM corrective Actions ;; 

j: 

Any oont:arninatod modJ.um conl:.~1.n1nq a l1atedi]hazardoua uute tha.t io 
actively manaaad under a cor~aotlve aotlon t'• aubjeot to Subtitlo c 
roquirementa. Any unit used ' tor the troatm ~t, atoraqe, or disposal 
of auch modium io abo subject to SUbtitle : raqul.remAnto ( eoo &oction 
VI regarcUnq applicability of Subtltl• c ra ' 1~emonta). 

I • .. 
'I 

Any·mAdium cont~ina.tod with ·o. charaacer1et!o hazardous u~ete muat bo 
touted tO datermlna· i! tho m~dlum oxhib1te APY hazaraous 
oharaotari.otloa. x·t tho medJ,um ~ oxhibi~j a ha.11o.rdouo 
charaotaristic, it io subject to ~ubt1tle c!requiremant~. Any unit 
UB8d !Or the trQ&tmont, QtOr~ge, or diepoGA~ ~ o! OUCh medium 18 alSO 
Gubjeot to Subtitle c. A medium that dQga qk,t oxhibit ~ 
cha.;a~teristlc, or 1.o troo.tcd such thae 11: ~'?aa not axhi.bit a 
oho.racterlraelc, but J..A by def-inition oontOJRi;'nated, !!. eubject to beet 
mana9emont practicea, but 18 not subject to.~ubtitlo 0 roquiremente. 

x~:~emont o! a contaminated ~odium, whethor ~t ib !rom a listed or 
cha~aotoriotlc ha~ardous wasta. may yiQld a ~econtaminatod medium 
component and ono or ruoro wae~)::e components. !·The decontan~l.nated modi urn 
component !a nQt subject to R~ subtitle c, l ~ut may be subject to 
st&to and Looal requirements, R~ SubtJ.tle ~, ancS boot management 
practicaa . Tho waato oomponont 1! Hpbject eo:~CRA Subtitle c 
requirements 1! lt exhibitA a hata~douo waott characteristic or 
rooultod trom treatment o! mec;ua containing ._: llatod hcuso.rdouo waot.,. 
Otherwise, dlap(\aal ot the w:~.ato . componene 1+ pub:)ect to StAte and 
Local requirements. ! 

! 

' 
I 

\ 

I 
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l'or correot1ve action purpoa-oo, o. "no . ~oti.o~· a.lter~ative should not 
bo oolootod for A medium t:hO.~ 1.6 COOIIideredl:"~Ont:aminatod" 1 boCAU88 

that medium i.o atJ..ll a. ·hoalth a.nd environrnehcal har.ard until l.t J.A 

deoontlliD1nateQ. \; 

;B. Site Inveati9ation Reo~dueo \\ 
i : 

If ib ha.• boon d~turmined · eh~t cne environm~ntAl medium to bo aamplod 
1B itself a hazar~oue ~aoto {P- and u-liate~ waacea), exhibits a 
ha~ardoua waat.e characteri.atl.c:: or "containa~i a. l.f.ato<1 ht:u;Ardoua wasta, 
thon Subtitlo c requiremuncs : apply co the r+~idUQ8 (purg• water, drill 
cuttinoa, drUling tlulde, o~o.) thAt Are 9tpparated during th~ 
aamplin9 event. These reaid~aa must bo c?n;~inor1~ed and/or traAted 
and dlapoaad in a manner that 18 in complia~~Q with gubtltlo C of 
RCRA. H 

:: 

An J..oouo of p~tioular conca~n ia t:he appli.J~illty of land dJ..apoe~l 
restr1ctiona (LD~a) to alto inveatigation r~~ic1u~a. ~LanQ ~1epoaal
occura whon ha&ardoua waatea !(or contaminat~~ modia •ub,ect to, 
Subt:!.tlo 0) aro conoulidated :rrom dU:!arent j*nlta into one unit, whon 
me~ia are m~v&d outaide tho ~nit (for treat~~nt or a~oraga} and 
returned to ~he unit, or whari madia aro oxc~vatod1 plooed in A 
ooparllto wo.ate aumgBRltsut un1~ (sucn as an i~~inarlltor.or tank within 
the unit), and rodopoaited il'\ tho unJ.t. j\ 

i l 
Tho·Agono~ ha• dovelo~ qui~anca wnlch addrfta&ea the applicabillt~ ot 
RCRA LDJla to contem1.natod roaidueD generated! tdllrinq aupertun~ sita . ; ., 
invaetigAt1ona. The CIRCLA Ouid4 to Kanaoamant of 
l:nvo•t:igAt.i.oQ-Dox-Lv0\1 Wca•ta (PSW!la< D1reottve!\934S.l-Olfs) atatoa that 

•! 
storino 1nvastl.qat:ion-dorived. waote (IDlf) ·iDUcuntainers within the 
Aroa ot contamination (AOC), and then roturr1ng it to ita eouroe ~oua 
not trig9or LD~ treatment etahc1ar~s as long ~a the oontainero aro not 
manaoad in a suoh a mannor aa to eonDtitute ~ -~qzardoua waste 
m4na.goment unit .. o.e dofined in 40 CFR S260.l~:- if In addition, 
a~llng and diroot roplac&w~nt ot wastes w1~p1n ~ AOC dn not 
eo~B~~tute land diepoul. It muot be omphaafz.od that c11reo~ 
cep"laoement ot cont.CUD1natec1 snec11a. can only a<tf:ur w1.1ib~n an AOC. 
Cont~1.natad roaidu• outaide ot the AOC ehou~~ be contalnarlr.9d and/or 
treated and dlapoaed in c~pl1anoo with subt+~le C of RCRA. 

Th~' -~~opoaocl :ROM -60 CFR .Part . 2154 Su"bpart S ~hlee contain proviaiona 
tor a correotiva aotl.on mana9~ment unit (CAMQ}, th~ RCRA analoq ~o ~he 
CDRCLA AOC. In an Auouat 1992 quidanc~ enti~ted •oae of the 
C~rr•c~lvo MAna.gomont Unit co~capt•, EPA pro~~ded clarification 
r9Qardinq U89 of the CAWU concopt E£12£ to f~~Alizaticn ot t.ne 

/ \ ~ 
i• 

!/ An April 16. 1991, memorandum .~rom CDroline d~ Wehling, Attorney, 
Solid Waate and Em~rgancy Reapona~, to Steven C. ~lian, Chiof, Romad1.al 
OuidancA Seotion, oatabliohae that EPA du~s noc denerally consider dr.umA 
plcsced within A landfill to form "contai.nor etora!9e AroAzt•. Thu11, it 
w~eta ie placod into uruma wh1oh remain in the ~~ and ~hieh ara not 
placed. lnt:C\ ~ Doparato etor4ge or tl.""eat:u•lifut area , j such placement would nnt: 
b~ cons1dered a unit di.atinct f.rc~ tho landfill i rDclf. 



{ 

l, 
··~·. 

( .. ,, . 

I 

10-'19.'9·1 lG: I ~~ I.S. [ . P.n.- LJ.O. 01(3 

-U-

; . 

Subp~~~ 0 ragula~Lons. In ~hlo qulaanco. t~e ReQiOOO were advised 
tha.t the C.).){U oonoopb mo.y bo: uooQ ln aome o~t.ua\:.lona to allow 
aoolonatlon ot an area ot. hr.9ftd contamtnati~n ag a oln~le unit for 
purpooeo ot dotorrolnLng what RCRA mana9emen~ standardg apply. ThuA, 

1 : 0 

if tho CAMU conoopt:. o11.n bo uuad in o.coor<lan'Oe wltll the J\ugulft 1992 
quidanco to the -oama extent ~h~t the Agonc~ !d•gcribt~o a ~uperfund hOC, 
thon tho o~~~ 01root1ve 934S.l-Olr~ lntorpgatation ot what 
conotitut•• land diapooal oo.n nlao bo o.ppl1P,d to RCRA otce 
invostigation reaiduea. j i 

o! 

When tuunpli.nCiJ in ar11aa or c:o~oa ot euepectoij contamination whartt 
dooumantation doos nQt exiat" to confirm thA~. tho contamination eouroa 
wao o. lletod. hG~roo.&cluu-. wo.al:o~ real.auaa ahou :C1 De containaric:ed until 
teet raeulta aro available to dota~ine· wbo ,h•r tho ~oaiaue exhiu1to o. 
oh&raoter1otio. If the medium doaa not qx~~it a haza~doua waato 
ohcu:oQtorJ.at;.l.a, than 6ubt:U:l~ c regula'I:J.ona : o not: apply but the 

=::~~=::::~:::~~·~::~~::=..=:;:~~!::~:::~~~:~t~~~~:d 
any time that toat ~·•ults i~dJ..o.o.to residua~ contain haza.rdoue 

::~;.;:~:::;::::::::~~::~:::~~~~:::~~=;~~~ ~::~.~~:~~::::c••• 
praotJ.oee 8U99eat that cont~inatad samplJ..n r~a1duee b9 troatod or 
dJ.:•poood in ca ~.&nJ.t;. tbG.\. b• u~ratud J.n aaoo anoe Wl'Ch an 
onvi~n~ntal pormit ( •·9·• NPDZS, UIC, RC~, or State solid wa.ate 
mAnagemen'l:}. It treatment or dlapoaal in aj~rm~ttad unit at tho 
to.cU.ity J.e not cut.· o.vo..Llcal>lu :option, 'Chen 1:niJ raa1aues may be sent to 
an approvod olf-aite faoility tor troo.tmontlbr diapoaal. 
Alternativ~ly, tho residues may ba stored 1~! ft AAcure locati.on at tho 
fo.oility until tho w~~.u~~ wit~ under 1nve&~~'C1on 11 remea1aeea. The 
residue• should than ~o J.noluded J.n tho r ~iation ~racoas. 

;i 
It io rooomruan<1aa Ch<L~ thu tuDOunt or rusJ.QU'~ generated <1ur1.ng a 
samplin~ evont bo ~in~izGd (e.q., if. poaa~~e, conduct pump testa in 
ar·eq.~ outa1C1e the plume o~ contamination). j~oaidutut that are not 
oxpoi::.tod to bo cont;.o.mJ..I\Il~"l.l 11lwuld not be milcea Wlllh oon~am1.nateC1 
residua• (e.Q., drill cuttJ.nga ~emovod fro~~~ova tho v4tor tablo in 
an-, area with no eurra.oe soil !contamination lf!tould not ht:' mixed with 
oubti.n<;Jo rOCCiovod !rom tullaw Uh~tt wester tableH 

. :t 
i : 

All sampling plans"that are 8ubm1tte~ to th~i RBqlon IV RCR~ proqram 
for ro .... iev o.nd Gpprovo.l ahoul,\l ~on10u1.n proa,~urea 'Cha'C detail how 
residuaa will be managad in oompl~anoe withjrh1o gutd~nce. 

n 
l ,. I 
i. 

EPA hcao developea a etraighttorwarC1 approach . tor asaaaain9 the 
r•<;JUl&tory atatuo ot! opille<1 ~ha~o.rdoua was'l:q... Tl\~ approach ie baeea · 
on tho promiee that "a spill ~t h~~ardoua m~torial to ooil or 
g~oundwa.~er J..u normally a eimple aoc or d1apQsal~ (55 rB 22671), or, 
put moro gimply, a oplll con~t1tutoG diopou~l . 

; · 
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undor t.hlo a.pp1:oa..;;l.1, tho opill or a llazarao~a waste ,constitutes 
~unpara\ltte~~d" diapoaa.l of hll;o.:lrdouo wo.eto. l' Th• h9e11cy cec.:oqnl:tea 't:.ha 
nood tor prorupt action in ra'sponaa to a api\11, and ~all provided th:~ot 
oloo.nup nood not bo don& und:ur A RCRI\ perm1~ 1 R.rcl.ded 1t ip done 
oxpod1tlou!lv and 1Q an onyirorymonto.lly aouP,d ~annar (eeo 40 C~R 
S264.l(q)(8) ClOQ 40 CFR S26S·.l(O)(ll))· :l . : H 
!Ph rogulatione havG boon pr~ul9atod tor o~rtnin •ap111• eoenariou, 

I' • 
due to the naturo o! certain· kinda of wasta~; 40 CFR S26l. 33 (d) 
J..donbifioe how tho clocmup L'-.lfi.clueu !rom a ~p1ll ot P- ano U-listed 
chemical produote muat bo mana9od. In oumn~ry., it aaya that the 
rauiduo or contamina~oQ debris (1ncludino •P.il and wAter) fro~ the 
clo•nup ol- a. aplll of ~- or u-llst:.ucl chaMia~:l proouoc i& a nazardoua 
waate when dJ.o~ardad (or whop intGnded to 'b ~ cU.ecardod). Tho roslduea 
t~om •pillo or F- ana ~-listed wastes and c :araat~ri•tlc waotoa ahould 
bo D)Cli\Agod J.n ;__oo~a:danc;e wiLla tba procedure~~ sat rorc:n · 1.n BaOt1on IV 
ot this document. ii 

t: 

Whon a op1llo4 material 1• r~cycled·or ableiko .be recycled, tha RCRA 
' ,, 

rocycllft9 re~latLono may ox~pt J.t !rom an~ other ha&ardous waste 
requlationa. aut the c11ffioulty of rocycll?P ap111 raaiduga ln •uch 
ma~.rioo11 aa oo.Ll and 91:.0\it&dwaL-.r J..ncUoataa yFlat a simple assertion of 
intont to .raoycle io not aufflciont to olail}'; a recyo·l~n9 exemption 
from regulation. Thoretore •. EPA aeserts th;~ tha burden ot proof for 
.rooy?ll"W .roma.Lna on tho 9on~rat;oJ: • ll 
In 55 zn 220711 KPA 1c1ent1tiaa r1ve obj&Ctit~ oonaidarationa for the 
roc;ulato.: to apply in l:'ovJ.ow.l.ng ca rocycllng.;asaert1on, namely: 

:! 

1. whether the 90~erato~ bas begun to·~~a~ala ~he apilll 
2. t.h• lon9th of timo t~o oplll roo1<1~;; b411 ttxiatedJ 
3. the v~lue of tha aplll~d mata.rlal1 !i 
4. whothar 1t.1s tochnioally teae1ble q~ practical to recycl~ 

tho . apilll and · i; . ,, s. whether there ia any _ht~tory of thol?ompany rgoroling thio 
.,. __ ,. trPG ot •pill reoLdue. !· 

. ~ : 
other conaic1erat1ona may app~y in aito-apec~~io oaoo•. 

' O• .~ l i 
~c:R·" ctoourea ! : r 
Xn olooin9 a RCN\ &:o'ilula.t.uu lclllcl-uaoed unlt:.,!j a :r:ao1.li.ty nas two 
optionaa •clean oloaure~ or ~ loa.vio9 tho w4~te and waate residues in ,, . 
place an4 oonduct1nq poot-cloeure care. To jelAan eloB~, a tac1.llty . ,. 
muot: l:'o&DOvo or docontGllllu ... l.as ull "'!&Bl:O res1~~ea, contaminated 
containment eyato~ componGnta, copt&m1n:~otod ;~u'baoJ.la, and otructureo 
ana equipment cont~inated with waste and l~aahatA. 

i 
Tho regulations are not olaar regarding man~~omont of contaminated 
uubuoil• or other anv1ronment.al media that a:x;o ramovAtj to achieve 
cl••n oloouro. <poc1t1c olly, the clo•uro ierulat1ona Oo not 
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,. 
di•t.l.n~J.oh bo~woen contarnJ.n.ated media, whS.,~h io n.2l;. a aolid W4ato, 
1\nd oth•r oont&n~ino.ted m11ta~:io.lo, which couil<l be eoi1c1 waste. 'l'h9 
regulations .at 40 CP'R SS26S.h.97, 261>'.229, 2

1:s.2sa,: 2GS.280 and 2.65.310 
(nnd the oorroapondinCJ permit eta?dards in ;o CFR ?art 26~) all oto.to 
that rQmOved oont~inated aoila ~ t be · a d a bazardoua 
~ unleaa 40 CFR S261.3(d) appliGo. · 40 :Pn S26l.l(d) 1 wh1.ch 

. I . 
pa:-ovJ..doa to~: d~liat.Lng and oemonstration of! ;abaonne of hazardous W3ote 
eharAot.~rlstic, only rGfera ~o J!2lJ.s1 wostQ.ji hlthouQh soue and 
groundwa.tor are not aoU.d WIUJte, the RoQion!!oxtendis the provision tor 
tho damonotra.tion of o.bsence·or . obara.cterie~ic in 40 CFR S26l . l(d) to 
onvlronmental ma4la. . ! ~ 

1: 
'rhio inl:orpa:etotlcm b vcalld ; 1n 'th&.t it ia Hot approprlato to apply 
mo~~ •trlnoant •tandardo to ~nvironmontal ~ia. than to solid wastaa. 
In addition, although a cont~mtnatod modium.~o not itaelt a aolid 
wa.eto, the contcwimn:ion w1th1n the medium ~· a aolid ~o~a11ta and 40 CPR 
Slhl. 3 (d) eloady applloa. '±horotora, cunt ' 1ne~eQ media. trom RCRA 
cloauroa muot be manaoed as i( thoy aro haa . douo waotoa and ~uat meat 
Subtltlo c roq~l~a~onta as lonq a.a they con!ain a liated waatG or 
axhibi~ ~ hazardoua waato oharoctor1atic. ~ a. medium d08B no~ 
exhLbit a ha&ar~ou• wa.eta ch~raoteristic, b ~t managoment practices 
apply. i~ 

' • 1! 
The treatment of a contaminated mAdlum mays~old a docont4minatod 
lli•c!Lwa CIOMS>Onont and omt or more waa1:e 00111 bents. !'ha deeontami.na~od 
mocflum com~nont 1• not subj~ot to RCRA Sub ~tle c. . The waste 
o~ponent remain• •ubjoot to :Subtitle c unl ~· and until 40 CFR 
S~Sl.l(d) appUae. H 

i : 
; · 

YI. §ubtitle c Re!N~reman~ I~ 
. j: 

6eotione IV and v of thio c;uidano.o dofino •o~nt~inated• media. and 
e6tablieh which CAtOQOriea of contaminat~d medi~ ! are aubjeot to Subtitle C 
roquir•mont:o. In oum=ary, 6U~t1tle c requ1remen~a apply to activA 
rtlanagoment of any lll'l!ldiu.m which 111: itoolf a haz&.r~ous .wo.etu (1"- and 
U-liet~waata), an~ mea1um w~ich. ~oontaina• a l~oted haaardoua waote, and 
-any modium whloh exhibits ~ hazo.r~oua waaeo o~ar~cter1.stio. 

ii 
·I~ io qot poaa1ble tor one guidance to a~amtne a~l. of the £ubt1tlo o 
requiz:omento whioh might Clpply \:.O · JQ~Dil981118nt Ot f:ontam1na.ted media. 

1\ . . I ~ 

¥ Aa clarified in 52 £!! 07_0~, the AJcmoy interp1·~'t8 the term ~soil" 
broadlY to include both nnl!l"tuz:atad •o.f..le And eo ~lo oontca1.ning 
9~cundwCltor. Uncon~amlnaeec1 grou~Cl~At9r is ther fn~~ a raqui.rGmant for 
cloRn oloauro. \: 
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to ' conaldor how t:,~ mediUm l8 
C roquiromento wo~~d app~y. 

. . ii 

0 13 

io 

baino manac;~d 

.Ono of tho moot commonly 4&ko~ ~~~utions 18 wha;~or management o! 
oontlUilinated mad!~. r.equirev a permit, copoci.o.ll!j it a conta.mlnatu<l medium 
is bein9 manaqod as a reeult of correot:ive actl ~ under RCRA SJ004(u), 
~3004(v} and Sl009(h) . To Addre•e thi• quo8tio ~ ReQion IV conducted a 
legal analysis of the RCRA regulation• and oorr4~tivo o.ction lcgiolative 
.hlotory. In aummary, 1t. the aou~ce · or contamin~~ion rend~re media 
"oubjeot to subtitlo o ~equiramont•• as explainJ~ in th18 guidance, and if 
tha conduct o! corrective action .under RCAA ·S309~(u), S3004(v) or SlOOG(h) 
includeD A atorage, treatment oiidieposal actiV~fY that ordinarily 
requir•• • permit, uuch po~it wuat be obta1~~d. Wh1~o this 
·requirement will undoubtedly ret~rd the oorreot.ijyo o.atlon proccee,· it la 
lneecapAble ~eent rulomak1ng ~e~1et. ~ ~ 

!: 

·It iB important to ramGmber that 'ltCRA Subtitle <:i ~ otandarde include ll 

~umber ot wAivers ~n~ con~1t1onA~ exemptions wh~~h can bo applied to 
contaminated mod.la (juo~ a.a they -oro a.pplJ.ed to ~~4J;az;-t1oua waete). l"Or 
examplo, if air atripplnQ ot contaml.nRted ground~ater ooouro in a. 
)IG.•tc\fa.tcu: t~:cClLIIItfll~ unit e@)ec;; tO S4U" or sJott (1)) or the Clean WA~r 
Aot, And the unit aloo moot~ tbo RonA dot1n1tJ.o~ ;of a tank or tank system, 

·· the troo."'tnient would not require a RCRA permit (4i) CFR S264.1(9) (6)). 
l'urlhormoro, t.hllr cll.r etr1pp1nq operation wou_11 n~t l)a subject to the 
Subpart AA air om.leoion ota.Qdo.rdo ot«lndo.rdc (~5 U 2!54:16). 1\B · 
another example, 40 CFR S261.4(b)(l0) exempto tr~m tho definition of 
hcr.zardoua waece Jrl~tz;-oleum-oontam1n&l;Gd media andjidebriB that fail thA test 
lor Toxlolty Charaotoriot.lo a.nd aro oubject to ctirrective action 
regulations under 40 CVR Part 280~ Tho uoor of ¥,hio 9Uido.noo is 
oncoura.ged t.o tnku !ull advantage ot these and atl other RCRA waivAr.~ and 

~ : ax .. mt'tiona to ox-podite oorrootive action. ; 1 
;: 

VII. Doolukon Mat.ri~ !Of Management ot con~~1nat~g Med~a 
,. 

··A deciaion matrix hae been provided to 1\IUJiot th~~ uaer in ma.kin9 tho 
·oo.rreet;, .. rcgula.to~:y d&Oi.IS1on tor m~nayement ot co~:Caminated media . There 
Ue ·t:IJO . \c.,y polntu to OOtO When USing the deei.ai.ol>)l lll&tr iX • CCJI\tcuni.nated 

H 
' 
! · 

~/ Dopondi.ng on whcth~.&.· t:.htt tac1~J.ty ,alreaQy nal~ permit or hae lnter.iltl 
ei:at:ue, a pAr.mLt modl!icat1on un<1~z:o 416 CFR S.270.1~ or 40 CVR 5270.42, or 
1.1ha.nqe ln im:erim eta.tua under 40 · crR S270.72 \JO\J~c1 be appropriato. 

11 Nevertheless, corrAntivo aotlon authoritioo J hould be uood to ensure 
that tho air emieeione will not pc;ae «l threat to j:: ~uman hAAlth and tho 
environment . 

, . 

' 
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·:~od.l.o · -whic;h ore tho~noolvee tuu:nrclouo waat:oo ( P- ! ~n<l 0-li.stad wAilt~A), ~~ond 
·m~di• uhioh exhibit a haaArdo~o ~ooto chB~acto~l! ~tic ~r ~h~ch Mcont:a1n~ 4 

· : l~oted hazardoue waeto must be ~n~9&~ 1n aocor ~noo with &ubtitlo o 
· rogulotiono. Wh•~o d~wnentot1on aoaa noc exie ·j to oontlrm that the 
.contamination ·~ouroe (or tho ~od~um ot intoreotJ l in the cae~ ut P- and 
U-lieted waetaa) 1a a .li.ated waste~ th~ medl4~ doQa not Qxhlbit a 
hoeordou• waoto ohcu:ao·~v~htic, tieet manageman~ !praoc1oes may be applied. 

' . H 
.:vxu, Hahtion tg CIRCLA. Aoti'(i_t1)3!! j ~ 

; · 

:Contaminatqd enviro~ental modia ~may bo gonerat~d or aotlvely managed 
. I 

· 'durin~ C~RCLA invaat1Q&t1one, rome<llal actions ~~d roopon•o aotione. Tho 
No~ionol Contin'jJoncy rlall (ltCP) require& thll'C tdr 411 ~91118di&l aotlonB, 
the a•leoted r~d1 muot attain 6r oxooed tho o~plicablo or relavant and 
·appropriate roquiramenta (ARARa) in env1ronment~l lawa. It alao roquiroo 
~~val aotiono ~o attAin ARAR• PO ~he graa~e&'C i~x~ent ~racticable, 
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Region Ill 

841 Chestnut Street 
Philadelphia, Pennsylvania 19107 

October 22, 1997 

Risk-Based Concentration Table 

Eric W. Johnson, Chief 
Technical Support Section (3HW41) 

RBC Table Recipients 

Attached is the EPA Region III Risk-Based Concentration (RBC) table, which we distribute 
periodically to all interested parties. 

IMPORTANT MESSAGE 

EPA Region III's Internet website now includes the RBC Table as a readable me for on-screen 
use and as "zipped" mes, in Lotus and Excel. These can be found at 
http://www.epa.gov/reg3hwmdlriskrnenu.htm. (Once there, I suggest you set a bookmark to 
ease future access.) The cover memo and background information are also included in both 
formats. 

We encourage all RBC Table users with Internet access to obtain the table electronically rather 
than on paper. In this way, users can access the most current RBC table immediately in a form 
that can be used directly for comparisons with data or risk estimates. This distribution method 
also saves hundreds of pounds of paper per year and costs substantiallx)ess. 

CONTENTS, USES, AND LIMITATIONS OF THE RBC TABLE 

The Table contains reference doses and carcinogenic potency slopes (obtained from IRIS 
through September 1, 1997, HEAST through July 1997, the EPA-NCEA Superfund Health Risk 
Technical Support Center, and other EPA sources) for about 600 chemicals. These toxicity constants 
have been combined with "standard" exposure scenarios to calculate RBCs--chemical concentrations 
corresponding to fixed levels of risk (i.e., a hazard quotient of one, or lifetime cancer risk of 1 o-6, 

whichever occurs at a lower concentration) in water, air, fish tissue, and soil. 

The RBC table formerly included soil screening levels (SSLs) for protection of groundwater 
and air. We have discontinued these to avoid conflicts with EPA/OSWER's SSL guidance document, 
now in general use. To consider intermedia transfers of contaminants at the screening stage of risk 
assessment, we suggest that you use this guidance (available from NTIS as document numbers 
9355.4-1 , PB95-965530, or EPA540/R-94/105). 
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The Region III toxicologists use RBCs to screen sites not yet on the NPL, respond rapidly 
to citizen inquiries, and spot-check formal baseline risk assessments. The background materials 
provide the complete basis for all the calculations, with the intent of showing users exactly how the 
RBCs were developed. Simply put, RBCs are risk assessments run in reverse. For a single 
contaminant in a single medium, under standard default exposure assumptions, the RBC corresponds 
to the target risk or hazard quotient. 

RBCs also have several important limitations. Specifically excluded from consideration are 
(I) transfers from soil to air and groundwater, and (2) cumulative risk from multiple contaminants 
or media. Also, the toxicity information in the table has been assembled by hand, and (despite 
extensive checking and years of use) may contain errors. It's advisable to cross-check before relying 
on any RIDs or CPSs in the table. If you find any errors, please send me a note. 

Many users want to know if the risk-based concentrations can be used as valid no-action 
levels or cleanup levels, especially for soils. The answer is a bit complex. First, it is important to 
realize that the RBC table does not constitute regulation or guidance, and should not be viewed as 
a substitute for a site-specific risk assessment. For sites where: 

I. A single medium is contaminated; 

2. A single contaminant contributes nearly all of the health risk; 

3. Volatilization or leaching of that contaminant from soil is expected not to be 
significant; 

4. The exposure scenarios used in the RBC table are appropriate for the site; 

5. The fixed risk levels used in the RBC table are appropriate for the site; and 

6. Risk to ecological receptors is expected not to be significant; 

the risk-based concentrations would probably be protective as no-action levels or cleanup goals. 
However, to the extent that a site deviates from this description, as most do, the RBCs would not 
necessarily be appropriate. 

To summarize, the table should generally not be used to (1) set cleanup or no-action levels 
at CERCLA sites or RCRA Corrective Action sites, (2) substitute for EPA guidance for preparing 
baseline risk assessments, or (3) determine if a waste is hazardous under RCRA. 
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ANSWERS TO FREQUENTLY ASKED QUESTIONS 

To help you better understand the RBC table, here are answers to our most often-asked 
questions: 

1. How can the age-adjusted inhalation factor (11.66) be less than the inhalation rate for 
either a child (12) or an adult (20)? 

Age-adjusted factors are not intake rates, but rather partial calculations which have different 
units than intake rates do. The fact that these partial calculations have values similar to intake rates 
is really coincidental, an artifact of the similar magnitude of years of exposure and time-averaged 
body weight. 

2. Why does arsenic appear in the RBC table separately as a carcinogen and a non
carcinogen, while other contaminants do not? 

Arsenic is double-entered to ensure that the risk assessor realizes that non-carcinogenic 
concerns are significant for arsenic. Otherwise, it might be tempting to accept a 1e-4 risk (43 ppm 
in residential soil), when the oral reference dose would be exceeded at 23 ppm. 

Also, EPA has a little-known risk management policy for arsenic (dating from 1988) that 
suggests that arsenic-related cancer risks of up to 1e-3 can be accepted because the cancers are 
squamous cell carcinomas with a low mortality rate. Thus, non-carcinogenic RBCs represent an 
important limitation on acceptable arsenic concentrations. 

3. Many contaminants have no inhaled reference dose or carcinogenic potency slope in IRIS, 
yet these numbers appear in the RBC table with IRIS given as the source. Where did the numbers 
come from? 

Most inhaled reference doses and potency slopes in the RBC table are converted from 
reference concentrations and unit risk values which do appear in IRIS. These conversions assume 
70-kg persons inhaling 20m3/d. For example, the inhalation unit risk for arsenic ( 4.3e-3 risk per 
J.lgim 3) is divided by 20 m3/d and multiplied by 70 kg times 1000 ~Jglmg, yielding a CPSi of 15.1 risk 
per mg/kg/d. 

4. lMJy does the RBC table base soil RBCs for cadmium on a reference dose that applies only 
to drinking water? 

The RBC table's use of the drinking water RIDs for cadmium reflects (1) the limited space 
available in the already-crowded table, and (2) the intended use of the table as a screening tool rather 
than a source of cleanup levels (thereby making false positives acceptable). For a formal risk 
assessment, Region III would use the food RID for soil ingestion. 

At this time, only cadmium( as far as we know) has distinct oral RIDs for water and food. 
Adding the food RID to the table would require an entire column, which would be about 99.9% 
blank. The table has become so crowded that it would be difficult to accommodate another column. 
Also, we've given this problem a relatively low priority because the table's primary purpose is to 
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identifY environmental problems needing further study. RBCs were never intended for uncritical use 
as cleanup levels, merely to identifY potential problems which need a closer look. 

5. For manganese, IRIS shows an oral reference dose of 0.14 mglkg!d, but the RBC table 
uses 2.3e-2 mglkgld. VV7Jy? The IRIS RID includes manganese from all sources, including diet. The 
explanatory text in IRIS recommends using a modifYing factor of 3 when calculating risks associated 
with ingesting soil or drinking water, and the table follows this recommendation. I have also 
incorporated a factor of 2 for relative source contribution on the assumption that a typical individual 
will obtain half of the RID (5 mg/d, or 0.07 mg/kg/d) from her diet, thereby limiting the acceptable 
contribution from soil and water to only half of the IRIS RID. Thus, the IRIS RID has been lowered 
by a factor of2x3, or 6. 

7. What is the source of the child's inhalation rate of 12 m3/d? 

The calculation comes from basic physiology. It's a scaling of the mass-specific 20 m3/d rate 
for adults from a body mass of 70 kg to 15 kg, using the two-thirds power of mass, as follows: 

Let: IRcm 
IRe 

mass-specific child inhalation rate (m3/kg/d) 
child inhalation rate (m3/d) 

20 m3/d -c- 70kg = 0.286 m3/kg/d (mass-specific adult inhalation rate) 

0.286 m3/kg/d x (70 67
) = (IRcm) x (15 67

) 

IRcm = (0.286) x (70 67
) -c- (15 67

) = 0.286 x 2.807 = 0.803 m3/kg/d 

IRe = IRcm x 15kg = 0.803 m3/kg/d x 15kg = 12.04 m3/d 

A short (but algebraically equivalent) way to do the conversion: 

20 x (15 -c- 70}333 = 11.97 (different from, but actually more correct than, 12.04 because of 
rounding error in calculating by the long form). 

8. Can the oral RiDs in the RBC table be applied to dermal exposure? 

Not directly. EPA's Office of Research and Development is working on dermal RIDs for 
some substances, but has not yet produced any final values. When dermal RIDs do appear, they will 
undoubtedly be based on absorbed dose rather than administered dose. Oral RIDs are (usually) based 
on administered dose and therefore tacitly include a GI absorption factor. Thus, any use of oral RIDs 
in dermal risk calculations would have to involve removing this absorption factor. Consult the Risk 
Assessment Guidance for Superfund, Part A, Appendix A, for further details on how to do this. 

9. The exposure variables table in the RBC background document lists the averaging time 
for non-carcinogens as "ED*365". What does that mean? 

ED is exposure duration, in years, and '*' is the computer-ese symbol for multiplication. 
Multiplying ED by 365 simply converts the duration to days. In fact, the ED term is included in both 
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the numerator and denominator of the RBC algorithms for non-cancer risk, canceling it altogether. 
We expressed the algorithm this way to allow users to realize this. The total exposure is really 
adjusted only by EF (days exposed per year) divided by 365. (Note that this explanation applies to 
non-carcinogenic risk only; for carcinogens, exposure is pro-rated over the number of days in a 70-
year life span.) 

10. Why is inorganic lead not included in the RBC table? 

The reason that lead is missing from the RBC table is simple, and fundamental: EPA has no 
reference dose or potency slope for inorganic lead, so it wasn't possible to calculate risk-based 
concentrations. EPA considers lead a special case because: 

(I) Lead is ubiquitous in all media, so human exposure comes from multiple sources. Comparing 
single-medium exposures with a reference dose would be misleading. 

(2) If EPA did develop a reference dose for lead by the same methods other reference doses, we 
would probably find that most people already exceed it. Since EPA already knows this and 
is moving aggressively to lower lead releases nationally, such findings at individual sites 
would be irrelevant and unduly alarming. 

(3) EPA decided to take a new approach to distinguish important lead exposures from trivial 
ones. EPA developed a computer model (the IEUBK model) which predicts children's blood 
lead concentrations using lead levels in various media as inputs. The idea is to evaluate a 
child's entire environment, and reduce lead exposures in the most cost-effective way. 

On the practical side, there are several EPA policies on lead which effectively substitute for 
RBCs. The EPA Office of Solid Waste has released a detailed directive on risk assessment and 
cleanup of residential soil lead. The directive recommends that soil lead levels less than 400 ppm be 
considered safe for residential use. Above that level, the document suggests collecting certain types 
of data and modeling children's blood lead with the IEUBK model. For the purposes of the RBC 
table, the de facto residential soil number would be 400 mg/kg. For water, we suggest 15 ppb (from 
the national EPA Action Level), and for air, the National Ambient Air Quality Standard. 

11. Where did the potency slopes for carcinogenic PAHs come from? 

The source of the potency slopes for P AHs is "Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons," Final Draft, EPA Environmental Criteria and 
Assessment Office, Cincinnati, OH. It's available from NTIS as document number ECAO-CIN-842 
(March, 1993). The slopes are expressed in terms of order-of-magnitude equivalence factors relating 
the compounds to benzo[a]pyrene; we have converted these TEQs to potency slopes to fit the format 
of the table. 

12. May I please have a copy of the January 1991 RBC table? 

We're sorry, but no. The RBC table doesn't represent regulation or guidance, so past issues 
have no legal importance. Each time we update the table we destroy all obsolete copies, electronic 
and paper. We do this to ensure that only one set ofRBCs, the one based on current information, 
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exists at any time. 

13. I've noticed that some soil RBCs are one million parts per million. Since some of these 
substances are liquids, that's obviously ridiculous. What is that basis for these calculations? 

A soil RBC of one million parts per million means that no amount of the contaminant in soil 
will cause a receptor to exceed the oral reference dose by incidental ingestion of soil. In fact, some 
contaminants would have RBCs of more than one million ppm, but the algorithms cap concentrations 
at I 00%. The reason we retain these admittedly impossible numbers is to let users see that the 
contaminant is not a threat via soil ingestion. 

However, it's important to realize that the RBC calculations do not consider the potential of 
soil contaminants to leach to groundwater or escape to air by volatilization or dust entrainment. To 
consider these inter-media transfers, it's necessary to either monitor air and groundwater, or to use 
a mathematical model. Measured or modeled air and groundwater concentrations should then be 
compared to the RBCs for air and tap water. 

Inter-media transfers are considered more fully in the soil screening level (SSL) guidance. 
The SSL guidance also incorporates sampling recommendations and statistical application of the 
SSLs. However, EPA Headquarters has proposed only about a hundred SSLs so far, so the list is 
still rather short. 

14. Please elaborate on the meaning of the 'W' source code in the table. 

The "W" code means that a reference dose or potency slope for a contaminant is currently not 
present on either IRIS or BEAST, but that it once was present on either IRIS or BEAST and was 
removed. Such withdrawal usually indicates that consensus on the number no longer exists among 
EPA scientists, but not that EPA believes the contaminant to be unimportant. Older versions of the 
RBC table had separate codes for IRIS and BEAST withdrawals, but we changed to a single code 
for both because, after all, it hardly matters. 

We retain withdrawn numbers in the table because we still need to deal with these 
contaminants during the sometimes very long delays before replacement numbers are ready. We take 
the position that for the purpose of screening an obsolete RBC is better than none at all. The 'W' 
code should serve as a clear warning that before making any serious decision involving that 
contaminant you will need to develop an interim value based on current scientific understanding. 

If you are assessing risks at a site where a major contaminant is coded "W," consider working 
with your Regional EPA risk assessor to develop a current toxicity constant. If the site is being 
studied under CERCLA, the EPA-NCEA Regional Technical Support group may be able to assist. 

15. Can I get copies of supporting documents for interim toxicity constants which are coded 
"E" in the RBC table? 

Unfortunately, Region 3 does not have a complete set of supporting documents. The EPA
NCEA Superfund Health Risk Technical Support Center prepares these interim toxicity constants in 
response to site-specific requests from Regional risk assessors, and sends the documentation only to 
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the requestor. The RBC tables contain only the interim values (those with "E" codes) that we've 
either requested ourselves or otherwise obtained copies of. There may be many more interim values 
of· which we are unaware. Also, we don't receive automatic updates when NCEA revisits a 
contaminant, so it's likely that some interim values in the RBC table are obsolete. 

It has been NCEA's policy to deny requests for documentation of interim toxicity constants 
when the documentation is more than two years old. Furthermore, since NCEA's Superfund 
Technical Support Center is mainly for the support of Superfund, it usually cannot develop new 
toxicity criteria unless authorized to do so for a specific Superfund project. Although Region 3 has 
sometimes provided documentation to support numbers we use in risk assessments, for the above
stated reasons we have no assurance that the assessments, or even the interim numbers, are current. 
We've decided to discontinue distributing information that may be misleading. If an "E"-coded 
contaminant is a major risk contributor at your site, we strongly suggest that you work with EPA to 
develop an up-to-date reference dose or slope factor. 

CHANGES IN THIS ISSUE OF THE RBC TABLE 

Substances having new or revised EPA toxicity constants that result in a change in a revised 
RBC are now flagged marked with"**" before the contaminant name. This is to help users quickly 
pick out substances with new RBCs. 

QUESTIONS, COMMENTS AND ADVICE 

If you have a question about the RBC Table, please call EPA Region III's Superfund 
Technical Support Section at 215-566-3041. We'll do our best to answer your questions about how 
the Table was prepared and what the numbers mean. If you have a question about applying the RBC 
Table to a specific site, please contact the EPA Regional Office handling the project. Thanks for your 
help and cooperation, and we hope that the RBC Table continues to be a useful resource. 

Attachment 
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4-A~inopyridine ---- -- - --504245 2 OOE-05 I _1-1_ -- - - - _, . -----1 - 7.30E-Ol N 7.30E-02 N 2.70E-02 N _!IOE+OI N - I.60E+OO r·N_ 
Amitraz ___ --._-- _ _ _ --- 3308961 I [_l_S_~E-03 1 I _ _ I_ t---- _ 9.IOE+OI N 9.IOE+OO N 3.40E+OO N 5.10E+03 N 2.00E+02 _ __1'<_ 
Ammonia - -- 7664417 I -- 2 86E:Ozr-I ---r -1--· I.OOE+03 N I.OOE+02 N O.OOE+OO O.OOE+OO O.OOE+OO -------- -- --- ---- -~--~-- ~"=- ~- T -- ~ -- ·- -t-- 7.30E+03 N 7.30E+02 N 2.70E+02 N 4.IOE+05 N I~60E+04 ]'J 
Ao;H~ . '"" ' '"""'l c+ noe•; ' C ' - '.000•"' N C .OOHOO N ;,;o,•c C C.OOO•o; C UOO•~ C 
Antimony- ~n-d c.;-01pou_ nds_-_ ~---__ - = --.-----=r-1440360 ~?E-04 I~~ _--_ -~ ----.:--1_ -~ -_ _ -- 1.50E+OI N I.SOE+OO N 5.40E-01 N 8.20E+02 ___/'J_f-C-··-3,_JOE+OI N ~ntimor1r_pentoxide _ __ ____ _ __ 13146_09 5 OOE-04 -~I- ______ t_ j__ __ -t--- 1_.80E+Ol N 1.80E+OO N_ 6.80E-Ol N I.OOE+03 N _J_.<)OE+Ol -"'-
!-nti_mony potassium tartrate ___ __ __ 3046IO 9 OOE-04 H _ _ ____ 1_ I _ _ 3.30E+OI N 3.30E+OO N ~:':Q<l_ N 1.80E+03 N r--7-·00E+OI N 
Antimony tetroxide 13323I6 4 OOE-04 +---J.l l.SOE+OI N I.SOE+OO N 5.40E-Ol N 8.20E+02 N _ 3.10E+()I _ N_ 

.

**Antim .. onyt~iox-ide --~---· --~r-oo9~44 __!()0!'-04- .H- _S.7IE·-~05 ,f--~_I_ .. _-~=~==1-.~_L --_--=~ _ 1.50E+OI N 2.10E-OI N 5.40E-OI -N- 8.20E+02 N_~+OI_)'J 
Apollo--_--- ---- ___ 74115245 l.JOE-02 _ _I_ c- --:::. ________ ' _j _ ___ -r- 4.70E+02 N 4.70E+OI N 1.80E+OI . !" 2.70E+04 !"_ _lQO_I':+03 N_ 

Aramite -- --===-=-- __ . 14057_8__ S.OOE-!g _ _!:( .. -·- .. : __ !_z_,sOE-021 I I_ 2.491i_-02 t-It- . 2.70E+~() C 2.50E-OI C l.JOE-OI~ 2.30E+02 C 2.6~li_:':()l_t-f 
Arseni~----- _____________ 7440382 3.00E-04 __ I_f _ -=t-~ 1-- ___ j _]_ -o,--:-;;-:-~~;:::_ __ I.IOE+OI 7 I.IOE+OO N 4.10E-OI N 6.IOE+02 _ _I'J_ ~()E_-t:Ol_ N 
Arsenic (as carcinogen) __ 7440382 _ __ .. . j 1.50E+OO! I I 1.5IE+OI I 4.50E-02 C 4.IOE-04 C 2.IOE-03 C r-L80E+OO _f ____ 4.30E-01 m 
Arsine- ----------- 778442I -------- l.43E-OS-f-l ~-- _cT · t -- --t--- 5.20E:m -N 5.20E-02 N O.OOE+OO · O.OOE+OO O.OOE+OO 1- --1 
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Sources: !=IRIS H=HEAST A=HEAST alternate W=Withdrawn from IRIS or HEAST 1Basis: C=carcinogenic effects I 
--~- E=EPA-NCEA Regional Support provisional value O=Other EPA documents. N=non-carcinogenic effects ---~-

Risk-Based Concentrations 
__ -~ient __ j___ __ Soil Ingestion -~----- ~ -- ----- -----, .-:.-.:~-+=i~------,--- ---- -- -· 

Contaminan~--- ------ - ~~S~~~~;~~ _ CPSo c -1 11~~3 -- :;:g- =- I~!;~~~~f_:-l~e:~:~~~~ 
,A__ss~"'---- __ _ _ __ _ _ ~6578~~ 9 OOE-01[_ I_ _ --1- [ __ __ --1 __ -c L i 3 30E+02 1'1__\3 30E+OI N l.20E+OIJ 1- l.801i+_Qtl N 17 OOE+Q2 ~ N 
Asulam 33377II 5 OOE-02 I i _ \__ I 80E+03 N I 80E.;:trt-'N '6SOE+OI N I OOE+05 N 3 90E+03+ N 

~~:~::nBI_-_---::_ ~-----~-:':.':525~--{i6~:~~ -}- = ----tiJ_222
E-OI H i=-~-c:- --1_~g:~~~ -~1~-;g:~~~'-+T:~~~r ~ t~~~:6L-~ r~~~~:~~L~-1 

Azobenzene -=-=-= =- -= = - ~33 --- - - --I~ T IOE-=m- I l-' 08E::ol -~r--~r--6 IOE-Olf-C 5 80E-02 c 2 9oE-02 c 5.20E+m7 5 80E+OO c' 
1
Barium and compound_s _______ --=-7440:393 7 OOE-02 I l.43E-04 1A ----. ___c_ +=-~- 2 60E+03 N--+-52oE-OI N 9 50E+OI iNt-I 40E+OS- N 15.50E+OJ N 
Baygon II426I 4 ooE-03 ,- ---+- - - I - -- r-- 1 50E+02 N I 50E+OI N 5 40E+oo tN 8 20E+03 N 3 IOE+mf- N ::;:::;. = --_: =-- ~ ::J;:;:~ ; :::lJ:l+ : :: :: -r:u : ~· ~ ~~- -,~-~ *::;::; ~ ~: :::::; ~ 1 :::::: ~- : :::::: T"::; ; ~ 
Ben~firt_ ________ ---== _11!6_1,~__3_:_00E-Otti-- -- -- ---tl.IOE+04--N I IOE+03 N 4.IOE+02 N- 6IOE+Osf-N 230E+04_t N 
IJ~nomyl_ _ _ _ _ __ ~804352 5 OOE-02 I - - - - - ~ - - d~f- -- I 80E+03 N -l.80E+ru+- N 6 80E+OI N I OOE+05 N 3 90E+03 I N 
Ben!az_(JJl_ __ __ _ __ _ __ 25057890 2 50E-O:l I -r- - --t- - ---- -- -- ----'---1- 9IOE+OI ~ 9IOE+OO - N 3.40E+OON, 5 IOE+03 j N 2 OOE+02 'I N-
Benzaldehyde __ ~- ~ __ __ - -~1005271-oo~OI _T --=---=r ~- -- ~-_ ~L --=:- _ x i_i_OE+02 N --+-.J7oE+02 N I.40E+02 N l 2 OOE+05 _ _1'1_ __ 780E+03 N 

~:~~:~:lhio!_ __ --=--~ ~ -~--? ~~~¥:825 -+I~~~:~~ ~ +-'-·7'E=~~ !YQE~~ ~~1 2 90~-02 - ~ ---~ ~-;~~:~~ ~ ~-~~~:~~ ~ ~ !~~:~r~f_;-~~~:~~ _ ~j{-~~~~g; ! ~ , 

Benzidine_- _________ J92875_j]ooE-011-~ l_ _J_ +2_3()E+02 \ -'-[""1' 
1

-.'fooc-"'·_c >'0&0> ~' ~ L.oc,o~ ~""'"~2j _ _S__ 280E:<J_3_ I C_l 
Ben~o1c aciCI ____ ~--~ ___ __ i 65850 _I 4 OOE+O_Q_ __I__ i _ __ __ _ _ ' __ , _ ~ 

1
___ _ _ I 50E+OS N I.50E+04 N 5.40E_+03j_N ~OO!i+06 _/'I 1_3J OE+05 _]'.! 

BenZ(Jirichlonde --- ---- -- 98077._ -- J +- -- _!_30E+_Qlj I _I - -- '- _ _,__520E-03 I c--480E-04 --c 2 40E-04 j__f__ 4 40E-OI l]_}.90§~~ c 

1Benzyl alcohol _____ ~ ~-
1 

_ __I_Q0516 _ 3 OOE-OI I H . _ + _ __ 1_1_ _ _ _ : I IOE+04 e-N· I IOE+03 N 4 IOE+02_ I N 6 IOE+05 1 ~~OE+04 N 
Benzyl chloride +- 100447 - _l~ -~ I 70E-OI [ I I x 6 20E:02f-C-J70E-02 ·c 1 90E-02 t----r;-' 0 •m=~n,l r 

:~zil~ium and compou~ds __ =--= j 7
1
:4Io;Jf- ; ~~~:~

1
,-ft= ---~ =--4 JOE+O_o_t~' 8 4o}:+oo j-- I I ~ ~~:~~~ -~ ~-~~~:~~ ~ ~ !~~:~~ .. 

~I_iihenthrin __ (Tal·s-tar) ____ ~ __ -=-. ~--- _______ 1826_5724-_3. I_,_50.E-Ol. -.'t-__ -_- --~------- ---~- _-_-·· t ___ - --=---~_-_-_-__ +-_____ , 5.50E-_:J:_~ 02 -1{-uoo-i-m--:-;---.N 2.00-E+Ol_l_._-__ -2-;----N 3.10E+04 N- 1.20§+03[ N l_,l_:~~phe_Jlyl~ _____ ___ __ _ _____ --f 92524 __ 5JlOE-02 I _ .. _ _ ___ ___ _I _ =-~ _ t~ IL80~~~lf-= 1.80E+02 -~~~OE+OI ~ JJl.~~~ '120E+_(l3 j 1'1_ 
Bis{2-_cilloroethyl)ethe!_ ___ _ ______ _l_l_l44_±_c:- _ --~- _ •__ _ _ I.IOE+OO~~ -'-,jl ~6E+Oo_ __i__l_x 9.2@~ ~-~AOE-03 -~-~-90E-03 __<::_ _l~E+OO _c 5.80E:()_l_1 c:__ 
~(2_:ch~orois.()propyl}ether ___ _ __ ___ ~_63 ___ 8_32_'!_ 4_,Q()Ii:_o2 ___ ,-__ I ___________ . },O ___ o~QD ___ w ___ 350_§_-02 _ w_' __ x _2.60E~O_I_ _c ___ l.80E-Ot-~- 4.50-E-02 c ___ ~20E+OI __ c _____ 9.IOE+OO_I_-_<:_-' 

11J~sfchlorome!hyi)et~-- ___ _ _ --~2881_ _ _ _ ' __ __ _ 220E+0211 2 17E+02 -r-A- _ x _ 4.90E-05 C ~~-:g~+-__c:-~E-05 _C , 2 60E-02 _<:: 2_9_()E::()L, c_ 
**Bis(2-chloro-l-methylethyl)ether _ 0 __ _ I . 1 7.00E-02 t H . 3,50E-02 H 9.60E-OI C 1.80E-OI C 4.50E-02 C 18.20E_:+:OI __ _c__l 9.IOE+00 .. C 

Bis(2-ethylh-;;~yl)pht·h--alat·e--(DEHP). -- - -- -~~ 7817 I 2,ooE-02f I f-- --- f I 40E-O~ I '"_-_·r ~- 40f::fl.2-E -~UOE+OO+ C 4.50E-OI Cl.30E-OI C:: . 4.IOE+02 _ _c:__ ~-4,-60§+0l C 
Bisphenol_ A--:::::::_-:--- --- --- - -8oos7'- 5 ooE-02 IT -~- _:_ -_-f ~ _ : _ •-•- -- · 1.80E+03 N 1.80E+02 N 6.80E+OI N ~OOE+OS '--~ l_9_Qf:+03 N 

1Boron (and borates) - ---=-.:._ ~- ..__ _ ~~Q428 f-2,00E-021-I+~ 71E:Ql_ ~+ --L _-_ i·. _. _ ____ 3.30E+O~ .. N. 2.IOE+OI . N l.20E-i-021N_ l.80E+o5. N 7 OOE+U-___ N 
Boron tritluorid_e ___ __ ___ 7637072 _____ _l OOE-O_±__H -i , ~-- _

1
, __ ______ 7.30E+OO _1 ~-~OE-OI N O.OOE+OO . O.OOE+OO . __ O.OOE+Q_O --~· 

Brmn_odich!oromethane __ ~-- -~ 75274 _ LfooE-02 I _ _ _ ~OE-Q2 _I__I __ . --;; x 1.70E-OI +- C l.OOE-OI C 5.10E-02 C 9.20E+O!_c---f__l OOE:J:()_~ C 

Bromoethe_n~--~---- - -- - I 593602-+ +- j--l- ---. _ _ti.IOE:m H X 9.60E-02 c_ 5.70E-02 c O.OOE+O()_f---=- _()_:90E+OO f-cc _O.OOE+OO 

.
8. romoform·_·(tribrom. om-ethane) 75252 2 OOE-02 I 7_._9 __ o __ E-0.-3 --~- I-j' --3- .85E.:03 .~- . x 2AOE+OO C l.60E+OO.. C 4.00E.-01 C 7.20E+. 02 r_g_ -_8_-.l .. Qf:+Q_I_ ... C 
BromometiJa_n_e ___ ---= _ -----~~ 74839 _I 40:~ f-1_:_ J"43E-03 _I - ---- _.__ _ ~----~ _- --== -1 x 8. 70E+OO _N 5.20E+OO ~ l.90E+OO N 2.90E+03 N LIO_E+02 N 
i_:!"Jromophen~l_phentl ether _ ~ __ _1()1_553 5.80E-02 _Q_ _ _1_ _ ____ . ·I _ _ _____ __ 2.10E+03 N 2.IOE+02 N 7.80E+OI N 1.20E+~ _1-1_ __ 4.50E+03 I N 

~~:~~~~~-~-==-= =-~-------- ----i~~:::~ ~:~~~~; 7 ~---~ J ___ =r t ~~-=------=-~:~~~:~~ -~-~~-f-~-~t~~~:~~ ~ !~~~:~: ~ ~:~~:~~t ~ · 
!Jromoxynil ()Ctanoate_ ______ _ __ _ -168999~2.00E-()? J _ -_-1 t__ -~-~- _ -----.- 7.30E+02 N 7.30E+OI N 2.70E+OI N 4.IOE+04 N _ 1_:60E+031_ N 
1,3:Butadiene -- I06990 --,- -~ r i 9.80E-Ol- I x LIOE-02 C 6AOE-03 C O.OOE+OO O.OOE+OO I JO.OOE+OO]" 
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Sou~ces____J=olRIS ':l_~HEAST -~o:lf_E_AST alternate W~Withdrawn from IRIS or HEASTl_ _ ~ ;__ _ _l__]_____lfl,. Basis : C~carcinogenic effects __ t 1--: 
E~EPA-NCEA Regional Support provisional value 0-0ther EPA documents 1 ~ I __ j [ ___ j .. _ N~non-carcinogenic effects , i 
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-+ 

~lJ!anol _ _ _lO_QE-01 .-'-1 _ ~ t- j_ ' ___ --1~- 3.70E+Q~ 1'!-:-l_DOE+02_, N I 40E+02t~- I 2.00E+051 _ _N_~80E+§J_ N 

B._utyl ben·z_-)'l._pll_.tllal.ate 2.00E:!JI .. _.-'-.• ·.- __ .···--. __ ~- _ -1-- j__ _ ..• -.-.- 7.30E+OJ- 1'1_]_'7}0E+021- N 2 70E+02 N j 4~10E+05 _ _1-l_ _I_ 60E+()±_I. ·.N. __ 
Butyl~----- _ _ 5.00§:0_2_ _ I -1- ·--- _ +-- _ __ , --~ _ _ l.80E+03 NH180E+02 _ N 6 80E+OI N _I.O_OE+05 Ll'l _3_90E+03 f N _ 
~•n-Bul):lbenze11_e_ .!:_O()E-02 _li_ , __ _ _ ___ _x 6.10E+OI N 3 70E+OI N 140E+OI l__l'l_c2,00E+04 N 7 80E+iJ2 N 

sec:B····utylbenzene_ I.OOE:02 -."--. (___ ____ _ 
1
_. _____ -_t_ _ _ _-. ~- ~-6,l'OE+OI. N- -370E+tll~-f-J40E+OI N 200E+Q!Li'J 780E+02-I N 

tert-Butylbenzene I.OOE-02 E 1- · x- 6.10E+OI N 3 70E+OI N 1 40E+OI~ 2 OOE:':CJ±+-..R 7 80E+02 (\/ 

_Butylph.th. a_ly.-.'.b. ~.tylgl~c_-_oC_•_ te__ .. .. . . .. l-OOE+OQ. - £T:- - -- - f._-:-.-. -.t·-_---_-:- -f-. i70E.+04 -N -'3:7 .. 0E+03 N 1.40E+03 "J;j- -l.OOE+06 'I N 7 SOE+041 N _C:a~_<l}'lic_acid ! 75605 J.OOE-03 l HI f --l.IOE+Of~- I.IOE+OI N 4.10E+OO 'N-6IOE+03. N-:-2.3iiE+02- N-
1Cadmium and. -c_ompo~ndS:__ -... ·i-. --.7.440439 s:ooE-04-11 W_J_ - =-~- 6.30E+~::-I :__:-~- , __ 80E+OI- N 9,90E::04 . c ' 6.80E-Ol 
Caprolactam I 05602 _l 1.80E+04 N -'J:-80E+03 N 6 80E+02 N I.OOE+06 N 3.90E+04 1 N 

Cap. tafoi . --.. --- - __ - --- 242. S:o6T. - -8 60E-o:d -HI --. -D_ - "'7.80E+OO c -r-u-oE:Ol ~Ct-J.70E-OI r -6.70. E+02 ,- c 7.40E·+· 01 i (: 
cap~ ___ _ ____ __13~()i2 3 50E-o3 .

1 

li' _--_- · _ -- _1.90E+OI c J.8oE+oor-c 9.ooE-Ol c 1.60E+o3T c 1.80E+o2 i c 
<:;arbaryl ____ ___ ___ _ _6~252 l_Q_()E-01 I . . - - 3.70E+03 N 3.70E+02 N 1.40E+02 N 2.00E+05; N 7.80E+03 1 N 

,Carbofuran ---------- --- +-1 1563662j 5 OOE~_ J --- -i =- --:-_: _ _j_~~-L _±: ---'1:8oE+02 ~- 1.80E+Ol~ t-t.BoE+oo~ I I.OOE<:04 r- N +f.9of:+oi[-N 
Carbon disulfide__ _ __ 7515_0 _ _IOOE-01 _! ~OOE-01 I I_ _ ___ _; __ .... I.OOE+03 ":-t;-"7}0E+Oz N~40E+02 _]'1__(2()0":+-()2.___.1'1 7.80E+03' N 

,c.arbon ~rachlori.de. -- - - ~2~5__ 7 OOE::()!l_ I J_5 7!E-04 --"-j 130E-OI-j ! 15 25E-02 l.60E::o! .. c-.-l.20E-OI ' cr-:: .. J-40E-()~t---c=c-. c I-4_.40E+OI c 4,90E:COO c 
farb·_os-ulfan .. __ _115285(411 OOE-02 I .!_j__ _ _ __ _ __ +- ____ - .3.70E+02.7 3.70E+.Oi- _N I.40E+OI N 2 .. 0QE+04 N , 7Jl0E+. 02 N 
(:arbox~n_____ -- 1 52l<t(,84 I _QOE-01 j_l II ---- r- -f.- - -- -t-t7oE+03 ·___1'1_ __ 3_.70E+Ol -N 1.40E+Q2 N I 2 OOE+05 N • 7.80E+~ i'l 
fhlo!~l__ ___ _i ~76_ 200E-03• _ _1 ___ _ ___ L_ ~.30E+O!_ N l7.30E+OO~ 2.70E+OOj N :~IOE+03 N i l.(j()§+()2 N 

C:lll_oramb_en _ __ __ _ __ 1 133'1{)_4__1 _1_2()E-O~· n _i ~-~ ___ . - 5.50E+02 l'l_ 5.50E+OI ]'J 2.00E+OI 1 N 3 IOE+04 N 1
1 

I 20E+03 1_ N_ 
Chloranil 118752 I 4 03E-OI H 1.70E:mt-C 1.60E-02 C ~E-03 I C I 40E+OI C I 60E+OO C 

l;;fo~~-r~.a_r~ethyl ~ . . __ :-~·~~.· . __ i ~~~--:~~ -_. :_ ---- t_ '-.. so .. E. -~_0 __ 

1 
__ ! 

1 ~ ~so_!i-Ql_ _ ---=~g~~~~ ,;-_ r-;::g~.~; ~ I:i~( ~ · ~ :::;::l\1 ~ ~p~;;~ )= __ §_ = .. · 
Chlor~n_e_ - 7782505 I.OOE-01 I I L_ -. - r- ~- : 3.70E+03. N- 3.70E+02 N 1.40E+02 N 2 OOE+()_S_ 1-_N- _Z ~0!'-+:03 _N 
Chlorine_d.ioxide __________ 10049044__ I__ ' I 2.10E+00_1'1 2.1()E-01 I'.J O.OOE+OOL_OOOE+OOf---cc-[OOOE+OO __ _ 

Chloroaceta.l.dehyd~_ -- ---- - .· ---. I ()72()·0.. • '"'~' ; .. 0.-... -- + ---II_--- r- -- ~ 5. OE+02 . N-.tz}oE+Q[t-1-J_ 9. 3~~ ___1'1_ _I 40E+04 f--N_ I ~ 40E.+ .. ~-<.:I!I~cacid _ __ i, _79_1_1_8 _ 2 OOE_:O}_. H . _ -t t __ _ _2.30E+OI N t-7.30E+OO -~-r-uoE+OO N 4 IOE+03 N_ f-I_~()_E+()2_ N 
2-Chloroacetophenone_ _I _53_2_~4 t 8.57E-()6 I _ I _ _ 3.10E-OI N _3.10E-02 _1'1_ _ Q.OOE+OO O.OOE+OO _0 00E+()O_ __ 
4-Chloroaniline 1106478 4 OOE-03 I I 1 1.50E+02 N I.SOE+OI N-- 5.40E+OO N 8.20E+03 N 3.10E+02 N 
(:hlorobenze11e =-:---- -- l089QZ 200_!:-02 I 5 71E-OJ- A-_ __ J _ _-__- x ~9oE+ol Ji 2.10E<:OI N 2.70E+Ol f--I'I_~IOE+O~ ___ I'l_ _I~OE+~~~ N_ 

C: __ hloroben .. z.ilat·e .. ------.. -.. . . · ~-~101~ j_2_0_0E_-02 _I - ti'270E:()I_t' HJ~7@:-0~_I:It~ .2.50E-OI. c-73oE:mr-c_~:02 c 2.IOE+·O·I __ c ~_+OOJ··_c _____ • 
p-Chlorobenzoic acid 74113 tiOOE-01 H t 7.30E+03 N 7.30E+02 N 2.70E+02 N 4.10E+05 N 1.60E+04 N_ 
4-_chlorobenzotrifluorid~=-- _ I _ _9_8566 _ -2 OOE-02- _B --___ __ ; -:___::_~ -I -- _ :__ _ 7.30E+02 N 7.30E+OI N 2.70E+OI N 4.10E+()4 N 1:6oE+m N 

- --- --- -- 1.40E+01 .. ---~-~~ .. ---~ ~· " '' ·-~--· " '·-~.M ' 

&;;;~~ .. ~.;;~~:~etha~.···--.·~ .... ~ =~- =.-.. ---.. ·_]-.-... -. ·.-.-_-.:~:_1~t r ~. ·~-~~:~.I.'_-.~.1 :-_¥._ +;_--_··.········ ~ ::-_=_±_-.8-.·.~. 0~0·2· -r_ ~ f-~- =t-r=--~ I ~ ~~~~g~ r~ ~~~~~; J._-~-;;;_ --~- .r-~.~~~~~ . t.-. _I_~ !~~:L_~. =~ 
,_1-_<:hloro-1,1-difluoroethane___ .. __ 75~~----I-- 1 .!:43E+(ll _IJ__ __ i _ _ __ __ x I 8 70E+041 N 5.20E+04 N _O.OOE+OO . O.OOE+OO R·~ _(l.QOE+OO 
Chlorod_ifliJ!J':O_lll"thane ___ ·-- __ ~56 ___ _1_.43E+()_I__ I I ___ _ _ _ __ _ x _l8 70E+04 i N 5.20E+04 N O.OOE+OO ~- Jl:.OOE+OO _ O.OOE+OO __ 

'-_*_C:hlo. roeth.ane _________ .--- __ .... L __ 75.00:J._ --;-c;. 4.0cOE-OI h_l-k:_~8.6E+()()_ ___ '-____ ' __ 2._, __ 9__ O.E·Q.3 ___ "-l-~~~ j -~-~3.60E+O .. O i C 2.20E+OO C I.IOE+OO .. C_ 2.00E+03_1· .<:. ___ 2.20E+02 C 
2-Chloroethyl yjnyl ether ·--. _ _ __ I_ I!0758_ 2.50!'-02j_ 0 ±~·· _ t _ _ _ --I x +_1.50E+02 I_ N 9.10E+OI N 3.40E+OI i N 5.10E+04 J i'/_ 2:DO_E<:()3 _1'1_ 
Chloroform i 67663 l.OOE-02j I . -1 j 6.10E-03 I 8.05E-02 l-1----;z I.SOE-OU C 7.80E-02 C 5.20E-OI I C 9.40E+02 i C I I.OOE+OZ C 
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,sources: ~_1~~-. H~J:IE,A.S:f .. A~Hfo:ASTalternate w~Withdra_w:llfr<lm I_R!S or HEA_§T 1- I -___ __) -I_ Basis : c~carcinogenic effects 
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-... 
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i--~± ___ ___._ 

, ____ - ---- - I . = =-+ j_ t _±::___ _l_ v n, ' A••··· ......... Coou•"''"""-- '"'""•""""-- T-
Contaminant rCAS tm~~gT.i r -i ~il~~d - h~~i~gT--h~=/~g u- ~- -';;~r-J---"~~3-- -I !~:g In!;:~·' flk~:;~~i_•_l[_ 
<;:_hiEr<:'_Tl~~ne_ ---- -- --- I 74873_ -- I - I 1.30E:_-:Q_2J H 6.30E-03 1-1 _:x_ 1.40E+OO c 9.90E-OI c 2.40E-OI c_ 4.40E+02 ~ 1490E:':Qlj_C: 
4-Chloro-2-methylanilin_l'hydrochloride __ _3165933_1---- __ _ _<\:~E:CJ_J_j_H __ -'=~-_ -- 1.50E-OI _ C_ 1.40E:02 C __ ~,90E-03 _ C l.~~+o7_cf1.40E+OO C 
4-Chloro-2-methylaniline 95692 1 -- 5.80E-OI H - -- 1.20E-OI r-C I.IOE-02 C 5.40E-03 C 9.90E+OO C u.IOE+OO C , _________________ - _,_ -------- -----'-'-'---- . . -

beta-Chloronaphthalene _ 91587 8.00E-02 I j 2.90E+03 N 2.90E+02 N I.IOE+02 N 1.60E+05 N 6.30E+03 N 
o-Chloronitrobenzene ---------- - 887j3 I -- -- -2.5oE=o2 H - - t---x- -4.20E-Ol C 2.50E-OI c 1.30E-OI C 2.30E+02 C 2.60E+OI c 
p:Chloronitrobenzene ----- 100005 --=----::- - _:_I__ 1.80E-22 H -- _ I x__ 5.90E:()_i~ C- 3.50E-Ol C L80E~OI __ C L2_0£+02 ~C~3.50E+())_ C 
2-Chlorophenol_ ____ _ -~578 r-~.OOE_:_03 I [ ___ _ ___ 1 __ I 1.80E+02 N 1.80E+OI N 6:8oE+oo N I.OOE+04 N _3.90E+02 N 
2-Chloropropane 75296 i 2.86E-021 H 1 I x 1.70E+02 N I.OOE+02 N O.OOE+OO O.OOE+OO O.OOE+OO 
~hiorotha_lcmil :·r 1897456 1.50E-02 -~~ =--== __J_,_)()E-021-H- -- _ - ~- i __ ~1())0+2_() c --'~2_~~Q_i-- ·c- 2:90E-OI .. S: -

1

r-5.20E+02 c 580)0+01 C 

o-Chl_.onJtolue--n~-___ _______ _ ! 95498 I200E-02 I ___ [ _____ · ___ ,~ i _ __1 x 1.20E+02 N 7.30E+OI N 2.70E+OI N 1 4 .. 10E+04. N _' __ .6.0§+03 N 
(':_hlo!erophal11_ _ 1 101213 2 OOE-01 I ~- - -i - - -1 --- ----f-T 7.30E+03 N 7.30E+02 N 2.70E+02 N '4:JoE-+OS N--i.60E+04 N 
~_hlorpyrifos _ _ _ _ --'--2~1882_ 3D_()E-03

1
_I - _:-___::__:r_ _ j --- :~--=--c---i UOE+02 N IIOE+OI N 4.10E+OO N 1-6:ioE+03 N 

1
2JOE_+()2_L ]'J_ 

1 Chlorpyrjf'os:-111et~-- ___ L559_81_30_ I.OOE-021 _l-1 t 1 : - - --f- I 3.70E+02 N 3.70E+OI N 1.40E+OI N ' 2.00E+04 _ _l-l_i~_li+02 : N 

Chlorsulfuron_ _ ! 64902723 5.00E-02 I _1, __ __ _--- __________ 1 _ _ _ __ __
1 

__ ,_.8_0. E+._(l3 __ )'J __ l80E+02. N 6.80E+OI N I.OOE+~:__)'J i ~.90E_+03 I _)-/_ 
Chlorthiophos , 6023&564'8.ooE-04 H -- ~- --- 2.90E+Ol N , 2.90E+OO N IIOE+OO N 1.60E+03 , N 1 6.30E+OI rN 
Chr;;;;;iuffi-mimd _<:o111pounds _ -----J16065831 J.OOE+oii -~, 571E-07- -w _ · --- ----- --~ :i.7oE+o4 ·· N~2:JoE-ii3 - N-- 1.40863 N -- J.ooE+o6! N- 7.8_()I+o4 -~ 

Chromiunl'\flan_d compounds _ _j_l8540299 5.00E--03 -I J - _- --- ----- -_ --r-- ~--4.20E+OI I i 1.80E+02 N 1.50E-04 C - 6.8.0E+OO N -I.OOE+04 I N } 90E+02- N 
Coal tar _[ 8001589 , Ll2.20E+OO W O.OOE+OO 2.80E-03 C O.OOE+OO O.OOE+OO O.OOE+OO I 
C()))alt:__ _ _ _ ___ _ _ __ j 7440484 6~00E:02- E~ -- -~-:--:-------::=j __ j____ _ ____ _2_20E+03 N 2_20E+02 ___ )'J]8.tOE-i-OJ N L20_E+()_~~ _470E+OJ i_N 
Coke Oven Emissions 8007452 l 2.17E+OO I O.OOE+OO 2.90E-03 C O.OOE+OO O.OOE+OO O.OOE+OO I 

**Copper a~d compounds 7440508 --J.50E+Oo -H -- i 1.30E+05 N 1.30E+04 N 4. 70E+03 N l.OOE+06 --N- 2. 70E+<tttN_, 

<:_r_.oi __ ~_~ .. ld. __ -_ehy .. d. e_-_-_-__ -. . ---- --1237.39'. ~OOE::o2 w__ --- -_-__}_1_' "''"" H I 'oouoo w ,_,_oE_ -02. c. 3.30E-03 c 1.7-0E-OJ- ---c -- ---3.oo.E+.OO.. c:. - 3.40E-.O.~~--.··_I-_-_c~. **Cumene - 98828-- 1.0-0E-01 --I -I.l4E:0]- ~-- --------'-'--- ---t- I 3.70E+03- - N ..... 4.20E+02 N 1.40E+02 , N 2.00E+05 N I 7.80E+03 : N 

C,n"'" -- - . --. - 0 
- - - - j--4 O.OOE+oo --- O.OOE+OO i O.OOE+OO ~+oo O.OOE+OOl 

Bariu~cyanide ---- -- --- 542621 I.OOE-01 w -- -- ---- --- i7oE+o3 N 3.70E+02 N 1.40E+02 -N2()oE+-OS N 7.8oE+o_3_ 1 _)'J_ 
falcium cyanide . 592018- 4.00E-02 I ---- ---- - -- - - ···-· - -- 1.50E+03 N 1.50E+02 __ B- .. 5.40E+OI _ ]'J 8.20E+04 -N ::TI_o_E+_Q_3 __ ]'J_ Ch_lorln~cra_nide~~~==~~~=------ _506774 5.00E:-Ql_ I -- i- -- ~ -_- --- - I 1.80E+03 -~~~E+O~ N 6.80E+OI N LOOE+0_5 ...i'J.,_390E+03 t_]'J 
C::oppercyanide __ 544923 ~,OQE:03 ___ __ __ _ _ __[ __ 1.80E+021_ ]>.)_ 1.80E+OI N 6.80E+00

1 
)'J _ _~I.OOE+~ _]'J_ : 3.90E+02 N Cya~~in_e_ -· 21725462 2.00E-03 H I Is 40E-OI I H 1 I I 8.00E-02 r c 7.50E-03 c 3.80E-03 I c i 6.80E+OO I c i 7.60E-OI I 

cxanojle_n__ 
Cyanogen bromide i _ ...... __ . 
~~;.~:~i~~~ide=~-=- ~~~~~-s5o761~; 1~~:*lLc~ _ ==r~=1 -- -- -.--- ==-f--- ~.~~~:~; ~ ~.~~::~~ ~ ~~~::~: ~ !:~~~~n~·--~~~E+03 N 

1-iy_drogen cyaJ1ide ____ _ _ __ 3_ 74908 2()010-~ J .. ,_&.57E-Q_<\_I-_I_ _____ _ _ __ _ 7.30E+02 1-1_ 3.10E+OO N 2. 70E+OI N 4, I OE+04 N __ ~-'~-
Potassium cyanide 151508 5.00E-02 I 1.80E+03 N 1.80E+02 N 6.80E+OI N I.OOE+05 _ N J9_() 
PoiassiumSilvercy-anlde-· ------ 5066i6 2.00E-OI I ---1---- - _ 7.30E+03 N 7.30E+02 N 2.70E+02 N 4.10E+05 N 1.60E+O<I__]'J 
I Silver cyanide 506649 IOOE-01 I - 3.70E+03 N 3.70E+02 --N- -l.40E+oi· N 2.00E+05 NT 7.80E+O~ N 
s;;dium-cyanide - - --- -- - -143339 _jJlQ_E-02 _11 _ _1_ .... -~-- ~ -- ~---- ~-· =--- 1.50E+03r-N 150E+02 N- 5.40E+OI N 8.20E+_()_~~- ~~_§+03 N 
~yal1310' _ ... ---- ...... - _0 __ IOOE-01 1_E_

1
__ -=~-=-·. ____ .... ::::r---_r-: ·= 3.70E+03 N 3.70E+02 N 1.40E+02 N ,?·OO_E:+_Q_5__~-j 7.80E+()3_1_]'J 

Zinc cyanide _ j 557211 _ 5.00E-02i' ~-[-- 1.80E+03 N 1.80E+02 N 6.80E+OI N : I.OOE+05 I N ,_3_JOE+~~ N 
c;Cioh~~-;;rn;;,~-- - - --1-10894i SME+oo -t-t- -- ;- -3.ooE+o4 N" 1 uoE+o4 N 6.8oE+o3 N 1 1.ooE+06' N ! 3.9oE+o5 N 
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1=_:::_:_- ___ - - -- -- ---__ -- -i ·· _ _ '..,..- ! - I -""" I I -""' i-- . -0',::[---~ ~ ! .;::. ._ "":7,"' "''"";:.:··i'"h~:::.,.:::' '""i;;;:,,oo,,,,[-
contaminant ----- --- -- - ---- ---~ CAS- mg/kg/d - ;..g/kgid-!-t--Izg~d/mg- - kg·d/mg-f--- C . 11g/L -t---;g/m3 -- - mg/kg +- r----n;g_,kg - mglkg I---
Cy~lohexlamine ____________ -------1 108918 200~<g_ _I_________ _ _ ____ ______ _____ _ 7.30E+03 N 7.30E+02 N 2.70E+O~ N 4.10E+OS 1'J--l_I_i0~+04jN_ 
~yhalothrin_i_Ka~t<:______ _____ ---~-~8085858 S.OOE-03 I ______ ____ ___ __ 1- _ ~ 1.80E+02 N 1.80E+OI N 6.80E+OO _]'J_ _l.OOE+04 N ~E+~ 
Cypermethrin -·------------- _ -c¥31507_8_ I.OOE-02 I- _________ r ___ _ __ --f-- __ 3.~QI0_+02 N _ 3.70E+OI N 1.40E+OI N - 2.00E+04 _I"_ 7.80E+021 N _ 
0roJT1azine _ _ ____ 66215278 __ 7.50E-_<ll_ _I_f-_ ___ _ r--_:_ ____ ,---- ____ ---+-z.?oE.f-02~ 2.70E+OI N I.OOE+OI 

1~ I.SOE+04 N s 90E+02,N I 

Qacthal- _________ _____ _ ___ 186132I I.OOE:02 I --r-- · ···----- 3.70E+02 N 3.70E+OI N _1.40E+OI __ N 2.ooE+04_N_ C--c-.7.8-0E+~ 1 N_-_ 
(oa!apon____ _ __ , 75990 3.00E-02 I --- - - \.IOE+03 N \.IOE+02 N 4.\0E+OI N 6.10E+04 N 2.:lOE+(l~_fN 
Dall_it_ol ____ -_ -_ -----=---=-~ --- -=-139515418 2.50E:02 _In -------- - f---- -------t- 9.10E+02 N 9.10E+OI N - 3.40E+Oi N S.IOE+04- j;l 2.00B03 n 
O_QQ___ __ ______ _ _______ 7~5~8_- ___ -_-r- -, 240E-OI ~- --- f--- 2.80E-OI C 2 60E-02 C I 30E-02 C-- 2 40E+OI -c-j"t?oE+OO C 
DOE _ __ _ __ 72559 r-- . -r---=- -340E-Ol- __ I_ --=- 2.00E-OI C _ 1.80E-02 _ C 9 30E~OJ+C J70E-i-OI -(: -1 90E+OQ_ C 
looT _ ___ 50293 s ooE-o4 ·rr- _ _ 3_4oE-o1 I 3 40E-o1 I 2.ooE-o1 _ c L8oE-o2 c 9 30E-o3 -cl.7oE+ot- _c:_j_~ 9oE+oo _<:: 

Demelo':'_ ___ ____ __ 8065483 4 OOE-05 _I _ _ _I_ _ _;=__ ___ -+' _ l.SOE+OO - N __ I_ 50E-OI N 5.40E-02 N I 8.20E+OI j_I'J _3_!9E+OO I'<_ 
Oial!ate _________ _ _ ___ L ~303_!(j4_ _ _ __ __ _ _ 6_IOE-:2J H ' _ _ x UOE-01 -~ I OOE-01 C 520E-02 _D}4o~~ C_, 1 OOE:rftl t 
Oiazinon 333415 9 OOE-04r H r--- --~- f- - 3.30E+01 N 3 30E+OO N 1.20E+OO f--N 

1
1 80E+03 N 7 OOE+OitN 

Oiben-;~fura-;;- ---- -- - - 132649 -4 OOE-03 E- -- .--- - - -- l.soE+orN- 1 50E+01 Ns40E+OO N -8.20E+il3 N 3 10E+o2 -N 
1,4-0ibromobenzene - --_-_ -:-~- l06J_7_~ I OOE-02 L_} -=~-u =~ ~ __:: - ·=__:_ -1-= X -,(;]_OE~N r--J70E+m~ I 40E+_(ll N lo0E+04~1 N 7 80E+02 N _, _12:0ibromo-.~_-=-_ch-_loropropa-ne _ _ ____ -- 9612_8_ ___ 1_ _5_71E-05 _l__t.:.40E+OO _H __ I W'-"_3 H=r ____ --;z---c-_4 ___ 80E-02 _I C '·'"'« _N DOC~T~c I •-•oc•oo Hit.~! _ C _ 1,2-0ibr.'cl_m_C>_eth~n_e____ __ _ __ 106934_' _ -mL _ 5.71E~os-~--H-t8-soE+o1 I I __ I 7.70E:ol_- _f)=-;z--?.5oE-o4 c 8 IOE-03 r- c37oE-OS _ c _ 6 70E:<g_~-_-s: u 50E--o3 c--
Qibutyl phth~ate _ _ __ _ _ ___ _ _ 8474~-Tt 0~-()] i I _ _ ""--t-"-_ _ ~--- _ 1---"--- 3.70E+03 _ N 3 70E+02 N 1 40E+02 ·=N 2.00E+OS _~'<]__"] 80E+03 N 
Oicamba 1918009T3.00E-02 I , -- - r \.IOE+03 N I IOE+02 N 410E+01 -N 6 IOE+04 N 2 30E+~ N 

**1 __ .2-0ichlorobenzene ____ -_ -------- --95·5-0l '9.0_"'--"'I ' ___ 9ooE: __ =-o3 E --- ___ -___ f--- -_---- x. 6.40E_+OI N __ 3.30E+OI N 1.20E+02 N 1.80E+0Sf-_N--J.OOE+-_03 i-N_ 
1,3-0ichlorobenzene 541731 8.90E-02 0 --r--- x 5.40E+OlN 3.20E+02 N 1.20E+02 N 1.80E+Os N 7.00E+OJI N 
1;4-Dich1orobenzene ---- - 106467 - ~E-Ol ~ -2.4oE-02 H ----- x 4.40E-OI c 2.60E-01 c 1.30E-OI - c 2.40E+02 c _pOE+if+-c 
3,3'-0ich1orobenzidine -- -- -- -r--9194\f-- -- -- . -1- 4.50E-Ol ~ ---- \.SOE-01 C 1.40E-02 C 7.00E-03 C 1.30E+OI · C I-40E+00r-C 
1,4-0ichloro-2-butene -- ----·- 764410 ---~--1-- -r-- · --- -- -9.30E+OO H 7 l.IOE-03 C 6.70E-04 c O.OOE+OO I -=-+o.OOE+OO 0 OOE+OO --

I5ich1orodi-tluoromethane - ~~-- _-_: _75718 2.00E-0Ir=-~ 5 71_f-02f-A·I-m---~--- ·-- =-- ~~~OE+02 N 2.10E+02 N 2.70E+02 ~ 4.10E+05 _I'J I 6()E+04 ~ 
1.1-0ichloroethane 75343-'J:-OOE-01 Httt' 1 43E-01 A ~ r--- x 8 IOE+02 N 5.20E+02 N 1.40E+02 N 2.00E+OS N 7 80E+03 N 

1.2-0ich1~r<Jethane (I:: DC)-_-=-___ ::_--_::_' Wfo" '""'"' iJ'- -'-"'~' c r wc~l ·y r wf~f ' ' c, ' boc« • c_ ,_,.,., c BO'-"' C '-'"H"' T_. 7.00E+OOt~_l_ 
1,1-0ich1oroethylene_ ___ __ 75354 9.00E-03 ~- _ _ _ 6.00E-01 I I 75E-OI _ I x 4.40E-02 C 3.60E-02 C 5.30E-03 C 9.50E+OO C _!:_!OE+()()_, __ C __ 
1,2-0ichloroethy1ene (cis) ____ -f--156592 1 OOE-<g_ H_ _ _ __ ~--- -r- x 6.10E+OI N 3.70E+01 N 1.40E+OI N 2.00E+04 __ _r-1__ 7.80E+02 __1'1__ 
1,2-0ichloroethylene (trans)__ __ _____ 1566()5 2 OOE-02 I _ _ __ -1--- _ __ _ x 1.20E+02 N 7.30E+OI N 2.70E+OI ___]',!__ 4.10E+~4__I\j __ ~.60E+~_N_ _, 
1.2-0ich1oroethylene(m_ixture)_ ____ . ~S90 9.0~E-03 H- - _____ ,_ j ____ 1- -~-+S SOE+OI_ N_ 3.30E+01 N 1.20E+01 N 1.80E+04 N 7.00E+Q2_ N 
2,4-0ichlorophenol . . - -120832-t-iOOE-03 -J-t- -f-- -~-- l __.j --f-- +---"---- l.IOE+02 f-N 1.\0E+O\ N 4.10E+OO N 6.10E+03 N 2.30E+02 N 

12,4-0ichlorophe;;;;·~yacetic Acid (2.,4:_0) -_- 94757 __ ~OOE-?~~ .••• _ ..•• _. ___ =- -_r-_-___ - -}-- ,:-________ - x 6.10E+01 N 3.70E+OI N 1.40E+01 N 2.00E+04- -~. _ 7.80-E+. 02. ~---N __ _ 
4-(2,4-0ichlorophenoxy)butyric Ac_i<l_ ___ . _ 94826 _ 8.00_E-03 .. I _ _ _ -~-- ___ _ _______ -+-- 2.90E+02 _l'I_2.90E+OI N l.IOE+O\ N 1.60E+04 ___]',!__ ~.:JOJO_~-~-J-l . 
_J2iJich1oropropane _ ___ 78875 ___ l.l4E:(l3 1 _ 6.80E-02 H _ --··· x 1.60E-OI C 9.20E-02 C 4.60E-02 C 8.40E+01 -~f-~AOE+OO .. _<::__ 
2,3-0ich1oropropanol __ _ __ 616239 JOOE-03 I __ -r--:=--1------ ,__ _ +l.IOI0_+02 f-N l.IOE+01 N 4.10E+OO -~ 6.10E+03 ~ 2.30E+02'~__]'J_ 
1,3-0ichloroproper:e ___ _ _5~2756 _l OOE-04 _ _I±' _5.:_7_1E:Qf _I 1.80E-01_± H-.[---;·1.3·0--E~OI __ H ___ x _2 70E-Oz ___ C 4.80E-02 C 1.8-0E-02 C _3.20E+01- ___<::·- 3 __ .SOE+-Q()_ C_, 
Oichlorvos _____ . _ _ -- 6273"7_ 5 OOE~04 _1 _ _1 _i3E-04 f-- I- 2.'!()~-0l _ _I _________ f--'-'-- --'--+J}OE-OI C 2,20E-02 C l.I~E-02 _ C 2,00E+Ol ___{:- cl20E+OOtc:_ 
Oicofol - f-115322-+--- - ----'-- 4.40E-01 ' W I- . -f--l.SOE-01 Cl~40E-02 C 7.20-E-03 -C-i30E+OI C ' l.SOE+OO C 
Oicyc1opentaci;e;;e--- ---- - - 77736-, 3.00E-02 H rs.71E-05--A- ---1---- -- ---+-~ 4.20E-01 N 2.10E-01 N 4.\0E+OI N 6.10E+04 N 2.30E+03 N 
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Sources: I~IRJS H~HEAST ~~HEAST alternate_ ~~With<Jrawn from IRIS or_H_IiAST __ I t---1--------1--1-- I Basis: c~carcinogenic _ _effects - ~----1---_j_ _____ 'i_j __ - L 
E-EPA-NCEA Regional Support provisional value o~Other EPA documents. ~ N~non-carcinogenic effec~ I I I 

-~OJi+_Q!.L I I 61E+OI_I_I L _J_±20E-03 j c I 3 90E-04 ~__c:__t2.00E-04 ~j 360E-()I_~_<:_f40?~-02i..f 
UI~Selemt~IOOS _ _ ___ .

1 

__ U __ ---~~I l.4JE-03 --~ ____ . t- -----+--------- ,.LUC+UI j N ).LUt.+UU N UUUt:..+UU _ I UUUt+UU -~.U~t'.TUV [ __ _ 

Diethyl phthalate ______ 84662 8 OOE_::()_I_ I _ _ _ _ ____ j_ __ _ J.90E+04 N 2.90E+03 _ N l.lOE+o31-N-]()""OE+06 __I'J__ 6 30E+_{l£J_ N 
Diethyleneglycol,monobutrl_ethe_r___ 112345 _________ 571E-03 _H __ _ __ ___ - 2.10E+02lN-+2.:iOE+OJ N OOOE+OO _ OOOE+OO __ O.OOE+_Qil_l 
Diethyle_ ne glycol, monoeth¥1 e-th_er__ --f-11_12_0_2_ 2.00E+OO 1 1:1_ _ _ --- _____ __ _____ _- 7.30E+04 ~ 7.30E+03 N 2 70E+03 N-:-'J·oOE+06 N I 60E+05 ~--

~~_i_'~-~~~:~~;~~x_i_~~)ad--i-pat-_e __ -_-__________ ----~~-~~~-~----c-~~~~:~-----------~- ~--__ --:__- -~~ """'h -=-::-- :~~:;:: ~ :~;:;:: ~ ~~;:;:: ~ ;;:;::;:; ~ j:r,;::lr! 
Diethylstilbestrol _ _ _______ --j~I __ t---- 4 70E+031- H ----14o£:o5c 1 1.30E-06r--c-- 7 OOE-07 C I 20E-03 C I 40E-OWC 
Difenzoquat (Avenge) 432224861-"s.OOE-0-2 I ------ -- ---l_ __ r-- -- 2 90E+03 N 2 90E+02 N I IOE+02 N I 60E+05 N , 6 30E+03 N 

Diflubenzuron-~=-------- -=_;]5367~_8_5_ IooE-:iJI+-_LL -~--: J-=--= u_ ---- ~-- --. ""'"" N I,.,.,~, _N ""'"'' N_, ,.,,.,-N W"'"''-" 
--- -- - -- lA N O.OOE+OO 0 OOE+OO [ 0 OOE+OO 

~-- -:;-1-·---1-- -----

F 
I . --r""~·vv, .. ---v~·v- N I IOE+02 ~- 160E+Om5' N 630E+03 I N 

~elhipin _· --=-~--~ __ ~- -~552906_i7 2JlOE-02 I _ - --------~- - _ -- ~-+ 7.30E+02 N 7:30E+O] N _2.70E+Ol N 4.10E+04 N -I 1.60E+03 i 1-J. 
1
Dimethoate __ ___ __ 60515 __ 200E-:_Q4_1_ __ _ ____ --~ __ ·_2.30E+OO N 7.30E-Ol _N '2.70E-Ol N 4.10E-t:02 _N_ll.60E+Ol_j_N 
3,3'-Dimethoxybenzidine _ ___ _ 119904__r---::-_:__ ,__ _ ___ _I 40E-02 f H _____ =- 4 80E+OO ___(:_ . 4.50E-OI C::2~30E-Ol I C -~E+02 _,____<:__ [4 60E+()l ! C 
Dimethyl amine _____ ~403 : __ j 5 71E::()6 W I_ _ -'-- ::= 2.10E-Ql_~ 2.10E-()~~=t O.OOE+OO I __ : 0 OOE+O()__j__ -1-Q,OOE+OO __ 

2,4_~Dimethy~a~line______ _ __ _ 1 95681. _1 ___ ·t- _ _ _ _ _j_7 50_E:_D_I -~-4 . __ _ 9.00~-02 C 8.39E-03 _C 4.20E-03. C ' 7.60E+OO j___<:_ . 8.50E-:2_ll _c:_ 
N-N__:Dimethyla~il_in_e - . - - --I 121697 2 OOE__:()3 i_l_ - - ---+. I_~ -- .. j_:::: =f--.-r. --. f--::-=. 7 30CE:f:mT·r.c. uoE_+oO N~iOE.+OO ··.·.-.-.N _j 4.10E+03 'J'I.. .. -._l_~_E+.021 !'<__ 
3,3'-Dimethylbenzidine ____ , 11~_3_'7__ _ _ j __ __ 9.20E+OO H · __ -±i= t7.foE~o:l__ c 6.80E~cf-34o_E-04 <:;__ 6.20E::()l_

1 
__<:: 6 90E:~ i ~ 

N,N. -Dimeth.ylformamide ____ l-68122_ -I.OOE-_oi __ H '8_57E-:()3_1--I ~ .... -.. --.-- _____ -.=--.- ___:__ =i_:l__70E+03 __ :t'!__l_IOE~.~OI ~.--~~+02 .N .2.__:_00E+_Q_5_ N 7.80E+~ .

1 

N 
1,1-Dimethy~hydrl!Z_ine j_ 57147 2.60E+OO W 3.50E+OO i W . 2.60E-02 C 1.80E-03 C 1.20E-03 C 2.20E+OO _ _<:___ 2_5_0E-()]_ (; 

2,4-Dimethylphenol 105679 2.00E-0211 ·~ 7.30E+02 N · 7.30E+Ol N 2.~ 

j:!:~:::~~~~~~::· . --_--_ -=---= I ~756625681 - ~~t~j -~ -L- - ---;___:::- -~ --~- --=t- -~ ~-g~~*- ~ ~~~~:~~ t~~g:~~~~ ~ .. ! t~~~:~; I ~F;~:~: I~ 
~::~:~~: ~e~~~~:~:,ate .. -- .---. - ~-=--- _ _l g~~:! -~ ~~~~; ~ t· ~ -=t 1~- ~ -- -~=- -=-~=d~~~:~~±~-~ ~:~~~t~f-c-. },=+:~~~:~~ ~.-~r--·~· ... ~~_;;_'=~_-_.-r j:~~=~ .. ~. ~-
1,2-Dinitrobenzene __ __ __ =i 528290 4 OOE-D_4__·_1! ___j_ -t __ . _ ___ _ _ I 50E+OI ~ N 1.50E+OO -~~~OE-01 __I'!_ 8.20E+02 N _ , ___ 3:.!QIO+_Ql_.. ]'J_ 
1,3-Dinitrobenzene _________ 99650 __ 100E-04 I_ ______ __' -- 3.70E+OO N 3.70E-Ol N 1.40E-Ol N 2.00E+02 Nn-:80E+O()___~ 
1,4-Dinitrobenzene 100254 4 OOE-04 '1-J. - ! - 1.50E+Ol N 1.50E+OO N 5.40E-Ol N18.20E+02 N T3.IOE+Ol N 

4,6-Dinitro-.o-cycl.ohe~l_.p._.he.""' __::-::_:__ '""" '·"'''"' '~--- --+--=--... - .·!· _::: -.-=--- .. -.I·-.. 7.3.0E+Ol. N. 7.30E+OO N .. 2.70E+OO -N. ·1 4.IOE+03 ... ·N.-~.160'E£02 = .. -N 

1
••4,6-Dinitro-2-methylphenol 534521 l.OOE-04 E - ---+-- 3.70E+OO N 3.70E-Ol N 1.40E-01 N 2.00E+02 ~ N_---t-1,80E+_()()__ N 

2,4-Dl~itro. pl1enoi -.---- __ --= -~--- . 51285 I 2 OOE-o:l_c-1-- =. _ ---~ ... -.. ----_-t' ---;-. _ ___-_:__~---r-. --7.:iOE+Ol -N- 7.30E+oo N ~+Oil~ TloE-<_:~ N 1.60. E+02__.i. N 
_D_ini_tr_ot_o_lue_n_e _m_ixture __ _ __ 0_ _ _ __ _ ___ l6 80_E_-O_I __ _ __I_ __ 9.90E-02 C 9.20E-03 C _ 4.60E-03 C 8.40E+OO ~-rt_40_E~O_IJ_ C 
2,4-Dinitrotoluene 121142 2.00E-03 I 7.30E+Ol N 7.30E+OO N 2.70E+OO N 4.10E+03 N 160E+02-+.J' 
2:6:Dinitrotoluene_____ -- --, 606202 IOOE-03 H--- . - -- . . --- -~ -- ---+· 1---- .. 3.70E+Ol N 3.70E+OO N 1.40E+OO N 2.00E+03 N ~,s_o_[+OI_f_N-
Dinoseb ----- -- ---- -- ~8~ i.OOE-03- ---~- - . . -- -- --- --- 3.70E+Ol N 3.70E+OO N 1.40EHlO+-N 2.00E+OJf--NJ 7.80E+Ol · N 

~-Octylph.thalate. -- =-=--==-=-+_-_g;II7840 2.00E-o2- _ _~:~+- __ --.·.~~----~~ .
1 

:c--- ----+- 7.30E+02·:·N 7.30E+OI. -N 2.70E+OI .. N 4.IOE+04. Ejf ... 60E.+o3.1 ~ 
1,4-Dioxane_____ _ ______________ 

1
, 12391~-- _____ . ___ _:::--c_ l.IOE_::02 _ 1 - 1 -c-- 6.IOE+ooTc-c-5.70E-OI c 2.90E~OI:CI 520E+02r-C_J_5JlQE+OI__1 c 

Diphenarnid 957517 3.00E-02 I --- --- l.IOE+03i--N~IOE+02 N 4.10E+Ol N 6.10E+04 N I 2.30E+03 I N 



Risk-Based Concentration Table 
October 22, 1997 

Page 7 of IS 

Sources: !=IRIS H=HEAS!_~':'_!:IEAST alternate W=Withdrawn from IRIS or_I:!_~ST I --:_·_: __ 1----t----- [ __ I_ IB Basasis_: ___ <,ecarcinogenic effects _I ----t --1- ____ f--
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. I ___ l Cl___ N=non-carcinogenic effects _ H j __ Risk-Based Concentrations 

------~- 1 ~IDo l-=-J- RIDi-r t CPS~ 'I I= CPSi- t- -~ :::.. A~~e-nt Fish - Indus:~~:lllngei~:~id:~~- -
lcontaminani -- -- -------~-CAS -1--mg/kg/d t--t-mgfkgfd - tkg·diffig - kg·dt.;;-g-I_I_C_ - Jtg/L 11gimJ mg!kg --f-;;gikg - - _ mifkg-

Diphenylamine _ __________ i 122394 2.SOE-02 I I ---_ ----- _ 9.10E+02 N 9.10E+OJ N 3.40E+OI N )5.10E+041 N I2.00E+031 N 
_1_2::Diphenylllydraz_irl_e_ _ 122667 =--= - _____ ' 8.0oE:oi _I_ 770E-OJ -~---'8.4oE-02 -ct--s.JoE-03 c -3.90E-03 c f?joE+OOT (;T8.oOE::_Ol__(:_ 
D1quat f 85007 _ 2.20E-03 _ !_f- __ ::::- _ __ _ 8.00E+OI N 8.00E+OO N 3.00E+OO N j 4.SOE+03 i N 1.70E+02 N 
Directblack38 _ _ -- ----1937377 _____ -- ---- - 8.60E+OO -H--- --- 7.80E-03 C 7.30E-04 C 3.70E-04 C : 6.70E-Ol- C 7.40E:oz+C-
Directbi~e6 - - 2602462 --- - ----- 8.JoE+oo H 8.3o&o3 c 7.7oE-o4 c i9oE-o4 c , 7.JoE-oJ c 7.9oE-o2- c 
Directbrown95 --- - 16071866 -- ----r-- I9.30E+OO H - ---------- 7.20E-03 c 6.70E-04 c- J.40E-04 --c--62oE-Ol c- 6~9oE-021-c 

Disulfoton - 298044 4.00E-0St I ~ ·~· -- - l.SOE+OO N i.SOE-01 N 5.40E-02 N 8.20E+Ol N 3.10E+OO -N 
-1,4-Dithiane ------- - -_ _ 505293 I.OOE-02 -I - ----=-=-:-- ---- -_ _ _ --- 3.70E+02 N 3.70E+Ol- N 1.40E+OJ N 2.00E+04 N -T80E+02'- N 
Diuron 330541 2.00E-03T I t--- --I----------- --- 7.30E+Ol N 7.30E+OO N 2.70E+OO N 4.10E+03 N 1.60E+02 -N 
Dodine ------- 2439103 4.00E-03 I - - -- -- - - - l.SOE+02 N l.SOE+Ol N 5.40E+OO N 8.20E+03 N 3~lOE+02 -N ~~~~~-u_!~~---_ -- - :mn t~•l+F=-~~ ~~~- , ~- _ ;;:::~ -~~ ;;::::: ~ ~:::: ~ :;::::: * l~:Jtr 
Endrju______ _ ' 72208 3.00E-04 I 1 _ --f-- I ___ [___ l.IOE+Ol N l.IOE+OO N 4.10E-Ol N 6.10E+02 N __2l0E+Ol 1-N 
Epichlorohydrin _ _ _ _ I IO_(ill'J8 2.00E-03 H I 2.86E:0_4_ _ _!__ _ _'IJ_(J_E:~- 420E-03_ I 6.80E+OO C l.OOE+OO N 3.20E:Ol C 5.80E+02 C 6.SOE+Ol_ C 
1,2-Epoxybutane 106887 

1 

5.71E-03 I 1--- 2.10E+02 N 2.10E+Ol N O.OOE+OO O.OOE+OO O.OOE+OO 
Et-~phon_(?:~hlaroeth)"' J,_hoiphoni£_acldJ:..=- _-16672-~Q_~,o-6E_:_QI;_I_'-_: -- :--- -- -- --- --r------ - - --- _ ' 1.80E+02 N - -l.80E+Ol N 6.80E+OO N l.OOE+04 N 3.9QI:;+0--2_t_l'l_ 
Eth1on 563122 S.OOE-04 I 1.80E+Ol N 1.80E+OO N 6.80E-01 N i.OOE+03 N 3.90E+Ol N 
2-Ethoxyethanol acetate - 111159 3.00E-illi-A -+- -- l.IOE+04 N l.IOE+03 N 4.10E+02- N 6.10E+OS N 2.30E+04 N-
?:J:thoxyethanol - ----- l!OsOS 4.00E-01 H+S:71E-()2 I _____ -- ·:..=~----- l.SOE+04 N 2.10802 N 5.40E+02 N 8.20E+OS N-~+04_____B_ 
Ethyl acrylate 140885 4.80E-02 'J:I 1.40E+OO C 1.30E-01 C 6.60E-02 C 1.20E+02 C 1.30E+Ol C 
EPTC (S-Ethyl dipropylthiocarbamate) --, -759944- l.SOE-02 I -- --- 9.10E+02 r-N 9.10E+Ol N 3.40E+OJ N S.JOE+04 N- 2.00E+OJ - N 
Ethyl aceiale- -- - 141786 9.00E-OI T -- - L - I 3.30E+04- -N 3.30E+03 N -1.20E+03 N l.OOE+06 N 7.00E+_04 __ N 
Ethylbenz_e_n~ _ _ - - 100414_ l_.OOE-01 _I__ }8610-0( ~ -, -=-----I ~ 1.30E+03 N -- l.OOE+03 _N 1.40E+02 N 2.00E+o5N-t-uoE+o3~ 

,E_tllyl~e-cyan-oh~drin _______ - _____ -_-_--_-_- ___ 1()9·7--8-~- 3.00-E-0-1 _!:1-- ___________ L __ -_--_- I , -1-- __ I.IOE+04 N l.IOE+()3 N 4.JOE+021-N._ .. 6.10E+05l .. N 23 .. 0 .. E.:J:0···4 .. ----:-o-· N Ethylenediamine 107153 2.00E-02 H t-- I t' 7.30E+02 N 7.30E+Ol N 2.70E+OI N 4.10E+04 N 1.60E+03 _]'! 
Ethylene glycol ---- - -- -- -lo7iii ·· 2.0oE+oo -,-r-- -- i -- , - ------ 7.30E+04 N 7.30E+03 --N 2.70E+03 N l.OOE+06 N- J.60E+os N 

Dhylene glycol, monobutylether - - - -- 11-1'762 ___ c.:_ _ _:_~ s.mi-63 ~.i:J. '-- --= ------ 2.10E+02 N 2.10E+Ol N O.OOE+OO - =-'o.ooE+OO -----=~OQI:;+()O -

Ethyle~o_xi~------ =---:_:__ ___ r--:75218 _1 ____ --~ ; - == _ l.0_2E+oo H ! 3.~0E-OT J-1 660E-021 C 1.80E-02 C-- 3.10E-03 c-r-s60E+()() ~ ___(illl§:OI_I-- C 
Ethylene thiour_e~(_ETU) ________ 2_6~~7_j_i!.OOE-OS __ I .. __ - __ l.l9E-Ol _!:I__ _ __ _ _ 5.70E-Ol C 5.30E-02 C 2.70E-02 C 4.80E+OI C j.40E+OO _c:_ 
Ethyl ether 60297 1 2.00E-OI I -----r- - -- x 1.20E+03 N 7.30E+02 N 2.70E+02 N 4.10E+OS N 1.60E+04 ]\1__1 
Ethyl methacrylate - - - --1- 97~9.00E-02 H --- --r- - - - -T- -- 3.30E+03 N 3.30E+02 N 1.20E+02 N ! 1.80E+OS - N7:00E+03 N 

Ethyl p-nitrophenyl. phen.ylphosphorothioate 2104645.. l.OOE-05. -.-~ - · ... -. -- - ---. -.·.· 1· -.-----.-- --.. -.. 3.70E-Ol N 3.70E-02 N 1.40E-02 N 2.00E+Ol ~--7.8oE-01-'N: _ 
Ethylphthalyl ethyl glycolat.e --- - --- 84720 3.00E+OO .~.-. t-- -- . - .--- - - l.IOE+OS N l.IOE+04 N 4.toE+03 N l.OOE+06t--:-;-.. N - 2.30.E+05 -.1 N I_ 

Express ---- -IOI20 S.OOE-03 I ------- - - 2.90E+02 I N 2.90E+Ol N l.IOE+Ol N 1.60E+04 -NT30E+02 N 
Fenamlphos 22224926 2.50E-04 I ! --- ---------- - 1--- 9.10E+OO N 9.10E-Ol N 3.40E-Ol N S.IOE+02 N 2.00E-i-OJ ]'!__! 

~:~~~~~u.ro.n --. -------- -- ~~~~i~~ !:~~~~i TT-1--=~~. f. • .. ---=-~-=-- - . E~~:~~ ~ ~:~~~:~; ~ !~~~:~: ~ ~:~~~:~~ *=--H~il~~! H._-
Ftuoridone -------------- 59756604 8.00E-Oi ~---- ------. ------ - -- 2.90E+03 N 2.90E+02 N l.IOE+02 -N 1.60E+OS N 6.30E+03I N 

Flurprimidol-- CS642S913 2.00E-02 I -- -- - . ---1-- ---- . 7.30E+02 N 7.30E+Ol N 2.70E+Ol N 4.10E+04-~=J60E+tQ_I-~ 
Flutolanil - 66332965 6.00E-02 I ---f- -- ------- ---- -1---- - 2.20E+03 N 2.20E+02 N 8.10E+Ol N 1.20E+OS 1 N 4.70E+03 N 
Fluvalinate ---- -i69409945 i.OOE-02 I-f-- ----------- -- - 3.70E+02 N 3.70E+Ol N 1.40E+Ol N 2.00E+04 ' N -7.80E+02- -N 
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----+-- +---+--t ---+-
-+--- --i- -= -r---t----:-ff- t-=-=--t1-- in·· v -TIIP -B_A_mblent Risk-Base!IC~onc~n~trati()JIS__Soil Ingestion_-::_::_-]__:_ -::1 

___ . _ ~~~ _Jl]il_~ _ CI'_S<> I__ CPSi _ _ 0 _\Vater __ ~ Fish ___ Industrial __ Re_sidenti~lf-
Contaminant I CAS I mg/kg/d 1 T mg/kg/d kg·d/mg 1 , kg·d/mg C 1 Jlg/L Jlg/m3 mg/kg mg/kg =fmg/kg 

Folpet ___ _ ________________ -~3073 __ I.OOE:OI--~-- I_ ____ ___ \_ 3 ~o ___ E-0_3_ __1__ __ _ L9~~+0l__ _ _f~-80E+OO. c 9.00E-Ol _c_ I.60E+03 __ c I I,80E+~J <:_ 
Fottt_~afert _______ -_ __ _____ 72178020 -----1-_ _____ _ __

1
_L90E-Ol I - 3.50E-Ol C 3.30E-02 C 1.70E-02 C 3.00E+Ol -Cr--J.40_E ___ +QQ_[_C 

~on_(lfos _____ __ 944229 2.00E-03 1 I 1 -- -7.30E+Ol N 7.30E+iio · N 2.70E+OO --N 4.IOE+03 N- L60E+(}[[N 
Formaldehyde - - 50000 2~00E-Oi I -- -- --~---------4.55E-02- T 7.30E+03- -N L40E-Ol C 2.70E+02 N 4.10E+OS NI~6oE+04 N 
f'ormic Acid - - -64186- 2.00E+OO H -- -- -- T -- -- -- - - 7.30E+o4 N 7.30E+03 N- 2.70E+03 N -l.OOE+06 N I.60E+05 N 
Fosetyl-al ____ ____ . 39148248 3.00E+OO I _----;-::~- ____ -~~=---- __ l.IOE+05 N L~OE+o4 N 4.10E+03 N UOOE+06--N-y:Jofi-i-o 
F_uran _ ______ ___ __ 110009 I LOOE:2_3___'__!____ _ _ __ _ __ , -- 3.70E+Ol N 3.70E+OO N L40E+OO -N-+ 2.00E+03 N 7.80E+OI 
Furazolidone ____ _ 67458 ! - 3.80E+OO L!i -- 1.80E-02 C L60E-03 c 830E-04 c 1.50E+OO c 1.70E-OI 
Furfural 98011 j3 OOE-03 I I 43E-02 A - l.IOE+02 - N 5.20E+Ol N 4.lOE+OO_N_ 6.10E+03 N-2.30E+o 
Furium 531828 I t - 5.00E+Ol H u-------- 1.30E-03 c 1.30E--04 c 6.30E-05 c l.IOE-01 C-DOE-02 
Fllfffiecyclox __ _ ______ 60568050 ~-- ~ -- ____ -- -= }cOOE-02 I -- 2.20E+OO C 2.10E-01 C l.IOE-01 C 1.90E+mi--C- -2.IOE+Ol 
Glufosi~te-ammonium___ _____ __ 77182~~2 400E-94 I --- , . , 1 L50E+Ol N __ l.50E+OO N -5.40E_:Ol ' N_ 8.20E+02 N 3,IOE+OI 
(}l}'_cidaldehyde_ __ ___ _ _ _]65344 1 4.00E-04 I i 2.86E-04 H , L50E+Ol N LOOE+OO N 5.40E-Ol N - 8.20E+02 N -~ 3.10E+Ol 
Glyphosate _ __ 1071836 I LOOE-01 I i - --3.70E+03 N 3.70E+02 N 1.40E+02 N 2.00E+05 N-T 7.80E-i-03 N 

Haloxyfop-methyl 6980-640-2 5.00E-_o __ 5_ -I - - =--- ___ --~- _ L80E+. 00 N L80E-Ol N 6.80E-02 -N LOOE+02 N \ 3.90E+ootN_-_--_ 1_ 
Harmony 79277273 1.30E-02l 0 ' UOC"" N ';oc•O 0 N ""'"'' N ""'"'' tl O OOC><>; N 
lici-1 (al))itaL___ ==-=- ~-:___- 319846 _ - --:: ~- =-------cJi_3_oE+§o I 6.30E+oo 1 uoii-02- c 9.90E-04 c 5 ooE-04 _<:__ 1 9 IOE-OI c 1 OQ_i_-OII__<:___I 
HCH (beta) l 319857 1.80E+OO I L80E+OO I 3.70E-02 C 3.50E-03 C L80E-03 C 3 20E+OO C 3 50E-01 ' C 

H_c_H (galll_m_ a_)_L-inda;e- ---_-_ - -- ~-1- --_- 58899- _ 3.00E_-.o4_1_ -- ~--u_-=~---_ --- t"-1-' :loE+oo ___ H_ -----:--- 5.20E-02 c 4.80E-03 _ c_ 240E-03 c=~+OO r-_c_ -4 9oE-OI L__c:-
HCH-technical 608731 Ji - 180E+OO I 1.79E+OO I 3.70E-02 C 3.50E-03 C L80E-03 C 1 3.20E+OO C 3 50E-01 j___c: 
11-iePtlChior ------- ---- ------ ---76448-- ·s.ooi=;-64 I f- - -- 4.5oE+oo r 4.55E+oo 1 x 2.3oE-o3 c L40E-o3- - c 7.ooE-o4 c uoE+oo c 1 4oE-01-c 

Heptac~i<l_r~poxide _- - ---~--- _ _ __ · 1024573 1.30E-05 ~- _ ___ - __ 9.10E+OO-I 9.l_O.E+_ 00 _l____j...."... L20E-03 C 6.90E-04 _ C 3.50E-04 C 6 30E-Ol _-_Ct. 7 OOE-Oi+~_c 
Hexabromobenzene. ------ - 8782i- l:Q.~E-03 _ _I_-·-_ __1 __ .. = =- -.--+-~- 1.20E+OI N 7.30E+OO - N 2.70E+ooN· 4IOE+O:JN _160E+o~H-
Hexachlorobenzene 11874I 8.00E-04 I r- -- 1 60E+OO I I 61E+OO I , x 6.60E-03 C 3 90E-03 C 2.00E-03~-CJ60E+OO C 14.00E-01 I C 
Hexachlorobutadiene - -- 87683 2.00E-04 H ==-~ - 7·.80E-02 . .J- 7·.70E:02 I ' X 1.40E-01 :c 8:10E-02 c 4.00E-02 _<:___ 7.30E+()I -$ 8.~_E:+ooT~c 
Hexachlorocyclopentadiene_ 77474 7.00E-03 I 2.001:_:()5__f-J-l ~--·. -~' ____ c---c-- x L50E-Ol N 7.30E-02 ~- 9.50E+OO N _ 1.40E::tl'J_ 5.50E+02/ I'J. 

1 Hexach~o.rodibe __ n~o_"!'-Eioxin mixture --. _ _ 19408743_ -.----·,c- ·-- _ . __ ---.. -f-.- r--6.20E+:~ _I__ 4 55E+03 I IIOE-05 C 1.40E-06 C 5.00E-07 ~. 9.20E-04 . _c I.OOE-.0 .. 41 __c:_. 
Hexach!oroeth~lle __ _ __ . ~l_ , I.OOE-03 I _ . __ 1.40_E:_:_0_2 __ I 1.40E-02 . I x _. 7.50E-Ol _ C 4.50E-Ol C _ 2.30E-OI_ ~-. 4_.IOE+02 C __ 4.60E+O'--.c__<:: 
f-!exachlorophene _____ L20304 · 3.00E-04 __I_ _ -~ -·. . __ _____::.- --·--[----- __ ~r-:-- I.IOE+Ol N l.IOE+OO _N 4.IOE-Ol c-4 .. 6.10E+02 1 ~~-30li_+:OI i N. 
Hexahydro-1,3,5-trinitro-1,3,5:triazine ____ -1 I21824 3.00E~03_J_ _ _ ___ I.IOE-01 ___.!._ __ _ ____ ... 6.IOE-OI +_c:__ 5.70E-02 C 2.90E:_(g_I-C-~2_0E+OI_~_~+OO . C _ 

_ 1,6-Hexa~ethylette_diisocy_an~- .. · ---~ •. 822060__ ... -. __ -.. -- 286.§ .• -.06 - .. ~ .... · ___ .. -.-.-... -.. -.. -.- ·-· ·-. r---- .. I.OOE-OI N I.OOE-02. __l'J__ Jl:OOE+OO --·· O.OOE+OQ_c--- _O!J.OE+OO --.-
n-Hexane I I0543 6.00E-02 H 5.7IE:o2 I x 3.50E+02 N 2.10E+02 N 8.10E+Ol N 1.20E+05 N 4.70E+03 N 
"'""'"",.---- - 'iom<,- <OOC-<U- - -- - ' - -~ - -- ''"'"'' N O.,.HO> N Hoe><>O N VOCAA N HOC><> ,-
Hexazinone ------ 51235042 .JjiJE-02 r--T ----- -- ------ 1--- 1.20E+03 N 1.20E+02 N 4.50E+Ol N 6.70E+04 -Nr--2.60E+O 

Hydrazine,hydrazines~lfate - ! 302012 . - -f--- . 300E+OO I. I.iiE+Ol ~ 2.20E-02 C 3.70E-04 C I.IOE-03 C 1.90E+OO 7 f 2.IOE-Ol 
Hydrogen chloride ________ -----·" 7647010 . f---'s:7if::03-+-I- ·- - - 2.10E+02- N 2.10E+Ol N O.OOE+OO O.OOE+OO r---- O.OOE+o 

Hy .. dro.ge·n·s':'_··.·l·fi.tde - .. --.~=-.---. 7783064 3.00E.~;-->'>.,i-M ·-r~ j~~=----- .. l.IOE+02 .. N I.OOE+OO N 4.10E+OO N_~~·.N.~_._?30E.+02 _ Hydroquinone 123319 4.00E-02 H --1--- r-- 1.50E+03 N 1.50E+02 N 5.40E+OI N 8.20E+04 N 3.10E+03 N 

!_;,azalil ~--= ---- 35554440 1.30E-02 I - =- -= r=-r--- 4.70E+02 -~ N 4.70E+Ol N 1.80E+Ol N. 2.70E+04 _l'J_~{)_E+03_ ~JL 
lmazaquin 81335377 2.50E-01 I ---1-- --- --r---- 9.10E+03 N 9.10E+02 N 3.40E+02 N 5.IOE+o5f-·N 1 2.00E+04 I N_ 

I!Ei:octione ~~::.:.-- ~-- 36734197 4.00E-02 I r---- --1- -f-- I 1.50E+03 - N 1.50E+02 N 5.40E+Ol N 
1 

8.20E+04 1 ~--h·.IOE+O.J/ N 
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Sources: !~IRIS H~HEAST A~HEAST alternate W~Withdrawn __ from IRIS _or HEAST 1------1· __ I_____ ___ 1-----L.__ Basis : C~carcinogenic effects~-t--
E-EPA-NCEA Regional Support provisional value ~Other EPA documents. 1 , I l 1 N-oon-carcinogenic effects 
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+-t-F-=-i-
------~--- ---------t--- _____ _ _____ ___ _ _ __Risk-Baso:dConcentrations ___________ _ 

_ _ -t--,- _ _ _ M·· _ ~~ap Ambient 1 ~- ... Soil lngesti<JJ!_ __ I __ 
RIDo RIDi CPSo CPSi 0 Water Air Fish Industrial TResidential 

Contaminant -------CAS-- mg/kg/d ;.;g!kgld t- . kg:;J7ffig- ·- kg·di,;;g_ _ C ·_· 11g1L Jlg/mL - _111g/kg -_-_- - mg!kg -1 lmg!kg+-u 
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Sou£c~ _ _l='IRIS _I:I~HE,\S_T_ ~~_HEAST alter~ate_W~Witlld_rawn from ~~or HEAST -!_ ---t-1--- .= __ I _ T -!Basis c c~carcinogenic efj'ects _ 
E~EPA-NCEA Regional Support provisional value 0--Qther EPA documents. l \ T l N~non-carcinogenic effects 
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1- ___ __ ! - f=---r::: _l + --I+ Risk-Based Concentrations '-- __ · __ ~~=--··---- -- ··-- ---- c--_ -_ ··-- _--=_L_---- --__ --_- --f--- I --_-__ -l:fl-Tap ____ -_-,Ambient,----------·- ------_-Soilln-gestion_-:--_ 

c~ntalllfnant -- =- ~= = -= f-~As::-;:::m~~;~ -- ~!:~~ = =-:~:~;g- =1 ~~=~~;-- , ~ i :;~r l-=c- 11;:~- -c-:~;:g j-~=h-n:~~~ai_-[Re~~:~ial) _ 

2-Methyl-4:chlorophenoxyacetJc acid _ -~ 94746_ 5 OOE-04 i_I_I-- ·- __ _ __ _l_ _____ _ ffi.80E+Ol N 1.80E+OO N 6 80E-OI N I OOE+03 N I_3_90E+Q_I_j N 
2-(2-Meth)ll-14_:c_hlorophenoxy)propwnic acid 1 ~6g_ _l OOE-03 l I --1- --:;-:- _ --~ _8 ___ -- --=- 3 70E+OI ~ 3 70E+OO 1~ ] 40Bo0 N 2 OOE+03_ N j 7 80E+OI N 
~ethylcyclohex~ne _ __ _ _ _ 108~~ ____ I _ _J_8 57E-QI_r- H _____ r- _ _ = - 3 IOE+04r--j.,flfJOE+03 N 0 OOE+OO I~ 0 00~~ 0 OOE+OO _:: 
Methylene bromide 74953 I OOE-02 A +o x 6 JOE+Ol ~-JiJOE+OI N-t-r40E+Ol N 2 OOE+04 N 7.80E+02 N 
_M_ethylene_chloride _:::: =-- -=- ::___ -=- --: 7509~- _6_QOE-02 -~ -~ 57E:il[ -H-:-7 50E_-()3_-r-- I 1.64E:OJ ,-r--;; 4 IOE+OO c---c TJ.iJOE+OO r-c;· t--;J2oE-Ol t---c_: 7 60E+02 C 8 50E+OI C-~.4:-Methylene bis(2-chloroanilinel_ ___ 1_()_1 144 _ _7_00E-Olj_ Hi _ _ _] I ~~:Qi_- H ~--.30--E--01 H. - 5 20E-O-l s~-80E-02 C 2 40E-02 ~-- _4.40E+.~C - 4_ 90E+_o_l_o_

1

- c_ -
4,4 -_Me~hyle~ebJSb_enzeneamine 101779 ~ i ' 2.50E-OI '1\'_j - -'-'--1 -f--~ 70E-OI-C ' 2.50E-02 C-~30E-02 C . 2.30E+(lJ_l_ C 2.60E+OO C 

4_,_~-Methylene_~is(N,N'-dimethyl)aniiine --== _ 10161_1 ~--- -_ _-_ -- -=-~----____ 4.60E-_:0~2 ~_I_ ___ -_~---_ - -_-_::::--1_-.. _--- r-_---_----.~50E+QO .. CS__ 1:_4 __ OE-01 c--~.90E-o2- .... -c- }_l-~OE+-~_L_ -_c ___ - --_JAO ____ ·E--+()1 ___ -_,- c---
4_,_4-Methylenediphenyl isocyanate __ L_I_OI688_ ____ __1 2.IIE:06l I_ __ =- _ i-- =1-::- ~-=tisoE-01J'I-~IOE-02-I--j;;j r-o.iJoE+OO. __ ()OOE+00 1 __ .tJl:.O_OE+{lO~ 
!"fethyl eth)ll_k_etone- -- -- -- --1- 78933 6 OOE-011 _I_ j 286]0-01 I _I_ ---=- -1--t 'j:,"''"" N ' '"'""' N ..,,,., ' N' 'ooe·~~N I~,,_ ' N 

~~:~~: ~:a~:~n~etone -_ -_ - __ - _ --I%

0

:I'6j-1b_ooE-OziH_}229E-02_t-:\_ P-_·_IOE+O()_~-± .. -------.- -_---__ ·· --__ =r ____ :____ ___ - ~-:~g:~~}--~-___ ~--~:g:~~}_ t-. ---~- i ~~g:~~-~ j ·-~ tf~~~:~~.r-~_-_L_~_'"_}g~~-ri~--~--~ 
Methyl m'O_thacrylate_ _ _ _ __ ll()626 _800E-02 , H _ _ 1::_ j ___ r- . __ i---- 290Ft03_N__"29oE+o2~ __ l.IOE+02;_ tll.60]0+05 _r.1 ' 6.30E+03 Li'l_ 
2-Methyl-5-nitroaniline-- - _ _! ~_5_8_ -- - =r --- l_:l_.30E-02 _l:l - - I . . 2.00E+00~ c- 1.90E-Ol t---c . 9.60E-02 i c - _1.70E+O_? . c 1190E-t:_OI_ I _C::-
Methyl parathion ' 298000 2 50E-04 I I -'9.IOE+OO N 9.IOE-Ol N 3.40E-OI N 5.10E+02 N 1 2.00E+Ol N ~-Methylp~nol _(o-cresol·)-- --_-- -_ .. - . -~--= 9.5. 41!7.. _s_OOE-02 r 1 t-1. ~- _--ft __ -~-' _--_- _:.=--_tJ . =_-~- __ -=-J_. -__ . --_-_ ---c-·1··-··soE+. 03 .. N -R8oE+02 jj- 6.80. E+oiT.-N --1 i .. ooE+ __ "' flo_ -_t ___ i~--E ___ +· OJ l'l __ -_ 3-Methylphenol (m-cresol) 1 103394 ..j-~ OOE-02 l I -~ - ' 1.80E+03 71 1.80E+02 N 6.80E+Ol N~+OS N 3.90E+03 i N 

~~~~~~~i:i~~i:;::_.~_' __ l ___ =-- ~---_ i_z~--~j;~~-·~.%~~~~-~~--~---c~._EE-~} __ A_~-'-_~---- __ - ___ --r-~-_-r-=- ~-~_!:~~~! __ ~~~r-~r-l:~~~:~:r-~-~~~-:~~j_+U~~;o41 .. 1>4 3.9o_ii+-o2- iN-
Methy! styrene (alpha)_ __ __ _ _ L__9~812_ J _ _I.OOE-(j~T_-~ ' ___ _J ___ _ _ ~ 1-l- ___ _ l ~ j 430E+~N t-u;QE+02 ' N- 9.50E+Ol N ji40E+Il5_~___l'J J 5.50E+Q3 • N_ 

, Methy. I tertb. -u-_ t.yl .. e. ~~-e_-·r __ (J\1!BE) _ ___ 

1
1_ 163404i_j_5 OOE~03 10__1_ 8_57E-O_I_j_I_ __ _ _ _ --~--__ ·-__ _ f---L_ x---- · .1..80E+02 I N 3.1 OE+03 .N ___ 6.80E+iJO . N ... I.OOE .. + .. 04 '. N ---~ 3- 9-Q-E.+. 0~ -___ 1'-i __ Metolaclor (D~ __ _ _ _ __ _ ~12184521 __1__5_0_E:olt H __ I _____ . : _ _:--+ - j_550E+03 N 5.50E+02 N-~OE+02_ N_il 3.10E+05 j N_+l_l0E+04 N 

Metribuzin_ __ __ _ _ __ _ __ _2_l{l87Mg _2__20E-02j 1 r--_ _ _ r---t ____ _ ____ ::_r-- r---:-.--1 9.10E+02 i N-1-_f.loE+Ol t-N 3.40E+Ol !N 5.IOE+0_4_ --~t200J:+Ol_:_ N 

1M_irex____ _____ _ __ __ _ __ 2385855 l()OE-04

1 

:,--:-I __ -f- ~80E+OO_~~ ____ t- - _ j3.70E-()_2 __c:_ 3.50E-OJ-~tt-1.80E-03 I C _ 3.20E+OO L ~- 3_50_1::2~~ C:_ 
Molinate__ ____ _ _ _ _ __ 2212~,_2 OOE:()3_

1Il- - --~ _ j _ --r- 7.30E+OI N _ t-uoE+OO N 2.70E+OO \Nl4.10E+03 N i 1.60E+<l2 N_ 
Molybdenulll___ ___ _ __ _ _j_7439987_ 5 OOE-03 -~ - _ _ _ -- -r- -'IsoE+02 N t-r80E+Ol N 6 ~OE+OO L J'.l_ I.OOE+04 ]'I_ 3 90E+02 __/'/_ 

Mo. nochloramine --- __ _ __ =- _I 10599903 I OQ]O:()l_t 1 - __ -] ---=- +-- __ -- --f-_ 3 ZOE+03 N 3.70E+02 N _I_ 40E+_~-c---l'/~-2 OOE+05 N lf80E+03_1 N 
Naled \300765 ~OOE-03 i+- =+ ~~ +-- -- 7 30E+OI N 7 30E+OO ~ 2.70E+OO N 4.10E+03 N j_l6oE+02f N 

~~~!'~~:;_irJ~--. _-----~~-=- i~~:J97 IOOE-~1-~ =~-~ -~- -cJoE+o
2 -~-~------~~ ;_~g:~~~ -~-;-~g:~%;-r-f ~-:~~~-~ f;·;g:~~~ ~ 1 ;:t:~~~j ~ 

Nickel refinery dust 0 8 40E-Ol I 0 OOE+OO 7.50E-03 C O.OOE+OO I 0 OOE+OO 0 OOE+OO _ 

1\JJck .. cl and-.c~m __ -·~-po.und.s=-=_ ·-_--:-_. _~ -1-, ... a""'~' '1 -1~ -= ~----1----==----r.:- - J.30E+02i'_N-~30E+ol -N 2 70E+Ol N i 4.10E+04 N 160E:+-QJ LN__ 
Nickel subsulfide -+

1
12035722 t +- 1.70E+Oot-H=r-; 0 OOE+OO --t-3 70E-03 C O.OOE+OO _ 1 O.OOE+OO _ 0 OOE+!l{)_l 

Nitrapyrin -_-_ -_::-__- -~~ === ---- I929SM 150E_:Ol_f-W ::_ -~ _ ~ _ =--:::__ ~ -_ -.:--_---- c.c. - _5 50E+OI Nt-s.soE+OO 1--j;j 2.00E+OO N T3IOE+0_3__l'l_ ~OE+@l_l'J_' 
Nitrate _ . - . _ __ _ _ - · 14797Sss 1.60E+OO f-'I 1 5 80E+04 N 5 80E+03 N t-2 20E+03 N '_l00E+06 _ _t-1 , ~_10+0~ I _!'< _ 

____ __ _ --f 8874± 1600E-05tW __ 571E-05 __ H __ ____ _ _ __ ~20E+oo N 210E-_{ll N~ 8.10E-02_r--l'J_' _J_~OE+02 _I'<__I4_70I;;+OO 
3-NitroaJ1iline --· ::__ __________ 99092 1 300E-:!J3 _o /_ _- __ t __ 1 ____ IIOE+D2 N ~+o]f--j;J-j 4.IO(;+_Q{)_~ 6IOE+03 N_[_DOE+02 -~ 
4-Nitroaniline _ 100016 3 OOE-03 0 L I 1 r- t-rioE+02 N- 1 IOE+Ol N i 4 IOE+OO _I'<_ 6 IOE+03 N 1 ~-~OE+02 N Nitrob~me.;~ -- - --- --+ 98953 -i 5.00E-o4T ( : 5 7IE-04-~ i- - 1 1-- ---- 1 x 1 3.40E+oo N 2.IOE+OO N 6.80E-m N I.OOE+03 N r 3.90E+OI N 
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1
sources: !~IRIS H~HEAST A~HEAST alternate W~Withdrawn from IRIS ~E~--~~ _ 

E~EPA-NCEA Regional Support provisional value O=Other EPA documents. 
f------4---- .. ~--~- Basis : C~carcinogenic effects 

N=non-carcinogenic effects -+-~--t---+--f --- L __ 
i 

Risk-Based Concentrations - -y .. --~- ------t -~--.-~--- --r v Tap Ambient ·· . . · ___i_-_-·soil iOgestio;;- -r 
~ami~.-~t -- - __ - -\ - ~~s~-;;.~~~ ~=~~~,:- -~k~~~~ --~-k~{?~g c-- • ~ :;;~r 11~~3 --r-!~~:g -=-ti"!;~~~·1 1Re~:;£~i4==1 
!Nitrofurantoin 67209 7.00E-02 H 2.60E+03 N 2.60E+02 N 9.50E+OI N 1.40E+05 N 15.50E+03 I N 
Nitrofurazone_ ------ -- - 59870 ---=___:_ l~S.OE+OO_ 1:1_~ 9.40E+OO .. W 4.50E-02 C 6.70E-04 C 2.10E-03 C 3 .. 80E+OO C.~ _

1
-_4__ JOE~ojlfc_-

N•trogen diOXIde ______ _ _10102440 I.OOE+OO W t ~ _j_ ~ ~ 3.70E+04 N 3.70E+03 N 1.40E+03 I N I.OOE+06 N 7.80E+04 : N 
Nitroguanidine _ _ _ ~ 556887 I.OOE-01 _1

1 

I___ -- ---r -----== -\-.. ~--- -- 3.70E+03 N. 3. 70E+02 N 1.40E+02 N_ i~OOE~05 N Z-_~~~03~-N 
1**4-Nitrophen<>!___ _____ __ 100~27_ 8c00E-03 E . ~ . .. ! ~ . 2.90E+02 N 2.90E+Ol N l.lOE+Ol , N 1.60E+04 N- 6JOE+02 N 
l!::l'Ji!~~opane ____ ~ - - _}94~-~ . -~ ·=:. -~ Sc7IE-03 -~ r-- -~ 9.40E+OO H 2.10E+02 N 6.70E-04 c ~. O.OOE+OO . O.OOE+OO '~ O.OOE+OO_, 
)'J:_Ni~sodl:..~blltylalllJ~e_ __ __ ___ 924163_ ~ __ ·- f~ _ -------r-S.40E+OO -I 5.60E+OO I I.:iOE-02 C l.lOE-03. C 5.80E-04 C l.lOE+OO ·--(:- 1.20E-01 1 C-
N-Nitrosodiethanolamine lli6547 2.80E+OO I --- -- - 2.40E::02_c_ 2.20E:03 --c l.lOE-03 (: 2.00E+OO c 2.3o£:o!'c 
N:Nitrosodieihyla.;;j~e 55185 ~~-~:: ~I - _- ---- _1.50E+~2 T i.SIE+02 I 4.50E-04 c 4.\0E-OS .. c- 2.IOE-05 c- 3 8(JE:o2 c;_ 4.30E:5H-c 
N-Nitrosodimethyla~Jn<:_ 62759- ---- I I - -- 5.10E+Ol I 4.90E+Ol I - 1.30E-03 c 1.30E-04 c 6.20E-Q5 c l.lOE-01--:c 1.30E~o2 c.l 
f\1-Nitrosodiphenylamine - 86306 I =r- -_L_ ~90E-03 m· I --- - 1.40E+Ol c 1.30E+OO c 6.40E-OI ~ 1.20E+03 ·c;- 1.30]0+02 _C 
N-Nitroso di-n-propylamine ~ i 621647 _ __ _ --+--- 7 OOE+OO I __ _ 9 60E-03 C 1 8.90E-04 C 4.50E-04 C I 8.20E-Ol C ~OE-02 C__j 
_N_-f\lltroso-]'J-ethylurea_ __ __ 759739 L___ _ _ _ _j_ __ I 40E+O~ H --r-- 4 80E-04 _(; __ 4.50E-05 (; 2.30E-05 C __ 4.10~-_(}2__ C ' 4.60E-03 r-c 
N-Nitroso-N-.methylethylamine --- -- hos95956 -- - j_ --- -f 220E+OI I -- --- !].IOE-03 r:=c: 2.80E-04 c· 1.40E-04 c 2.60E:OI CI2:2Q~:()~ ·--~~ 
]'J_-Nitro~opyrrolidine __ 930552 -----·· ~-. _ _____L_. _f2IOE+. 0~0-· . ~~- I~ 2 13E+QQ. -'=!- 3 20E-02 C 2.90E-03 C I.SOE-03 C-.. ___ 2.70E+"f"·O· f--C-. ~J_3 .. 0 .. 0.JO-()_I~~ C 
m-Nitrotoluene _ _______ 99081 2.00E-02 H ~ __ '___ -------~~-- __ ·- +-~- 120E+02 N 7.30E~OI N 2.70E+Ol N 4.10E+03 _ _f\l_ll,~E+03 N 
o-Nitrotoluene 88722 I.OOE-02 H · x 6.IOE+Ol N 3.70E+OI N 1.40E+Ol · N 2.00E+04: N-i-7.80E+02 N 

p-Nitrotoluene _ __ --. - 99990- _IOOE-02 !_I_ __ ~- =~.--=- -. ~~_~J x 6.10E+O···l _ N 3.70E+Oi N 1.40E. +01 ("N -.2 .. OOE+04.11N!. N .7 7 .. SOE+02 '-~ ~-N··· ~ -· 
Norflurazon ____ 273_1_4132 4.00E-02 I --1---~ __ ____ _ 1.50E+03 N 1.50E+02 N 5.40E+Ol L.l'_ 8.20E+04 N _3.IO_E+03j N ~ 
NuS_ta_r___ _ _____ _ _ _ __ __ 85509199 ZOQJi-04 I ____ .L ~- ___ ~- 2.60E+Olt-N 2.60E+~O N 9.50E-OI ~l.40E+O~ 1 N 5,50!'!~_1 1 _ )\/_ 
Octabromodiphenyl ether 32536520 3.00E-03 I ~- r- !ToE+02 N l.lOE+OI N 4.IOE+oo+--H· 6.10E+031 N 2.30E+02 N 

Octahydro. -~13~·5-~7~·-t~e~t·r-an. itro-1·3·5.7-te~_tr<IZ()C~ in0_ 2691410 5 00E-02r.l ~_:______=-- - - ____ . ---~= _ ~- l80E+O~_ -.N ·. 1.80E+02 N 6.80E+Ol =N. ~ .j.OOE+05. ~N .- 3.9oE+iJ·:J··~~' ~-.N~ ~.-Q<:~~ethylpyrophosphoramide _ ~~~16<) I:<JOE-03 _ _!:! _ __ _ __ __ _ ~ _ 7.30E+()_I__]'J__I 7.30]0+00 N 2.7_Q~?JQ N _ ~-lQ!'~03 _f\1 1.60E+O:!__ )\/ 
Oryzalin 19044883 s.OOE-02 1 -- c -- ---- 1.80E+03 N TT86E+02 N 6.80E+OI --N r-iooE+os N 3.90E+03 N 

1oxadiazon -~~~--~ -_ _:_____ '"'~"' ;om-"' _! -~ _ -----=~-- _-1----=--- ---c. 1:80E+02 _N,~1.80E+OI N .6.80E+OO -N -1.0. OE+04 -N=~_£+02 .. ~--N-
L0xamyl ~~ ~ 23135220 2.50E-02 I I . 9.10E+02 N 9.IOE+Ol N 3.40E+OI -N's:JOE+04 N , 2.00E+03 ~ N 
Oxyfluorfen ---- ·· -- ~------- - 42874033 3.00E-OJ- I --- · --- ---I I.IOE+Oi- N I.IOE+OI N 4.10E+OO -N 6.IOE+03 N'TJOE+OZ N-
Paclobutraz. ol __ _:-_:_ ___ -~ __ -~ __ I "'l"'O ,;oc-m f+ __ -_ - l=t- --I __ 4.70~+02 __1\1, 4.70E+Ol N 1.80E+OI. N .2.iOE+04 ~-:_~oOE+03 -N-. 
Paraquat 1910425 4.50E-03 ft -- 1 ~ 1.60E+02 N 1.60E+OI N 6.10E+OO N 9.20E+03 N 3.50E+tg_ _N _, 
Parathion-====: -~~ 56382 6.00E-03 H __ ____ _ _ =- - ----··· 2.20E+02+ N 2.20E+OI N 8.10E+OO N 1.20E+04_-4_770E+02i_.!'l 
Pebulate 1114712 5.00E-02 H t 1.80E+03 N 1.80E+02 N 6.80E+Ol N I.OOE+05 N 3.90E+OI[-N 
Pendimethalin . ---=~----=-= 40487421 400E-02 ~ --_- _ __:: --- ---+ =--=-:.~~=~ _ 1.50E+03 ~-~50E+02 N 1_40E+OI N 8.20E+04 N- 3.10E+Ol_[_f\I-

·-~Pelltab':~o-6-chlorocyc.l()hexane. ~- _ 87843 _ ~--·--~ f-c-t-- ~ --1----.. 2.30E-O~-r-'!-- _ _ . _ 2.90E+OO C 2.70E-OI C 1.40E-Ol C 2.50E+02~ .. C ~ .2.80E+O __ rttl . C. ~ 
IPentabromodiphenyl ether 32534819 2.00E-03 , I 7.30E+OI N 7.30E+OO N 2.70E+OO N 4.IOE+03 N J.60E+02 _]'J 

~----- -- ----- ~- - ----1- -- ---~- - t-'· 
IPentachlorobenzene _ ____ ~- 608935 8.00E-Oj __ _! ~ i-- _ -t-- ~ ____ ~ --i--· x 4.90E+OO N 2.90E+OO N I.IOE+OO N . 1.60E+03 ~~~OE+Ol N 
!'_e_ntachlor()nitrobenzene_ _ __ ~ ____ . 82688 J.OOE-03 I~ 

1 
_ ~ _ __ 2.60E-OI H ____ ~ x 4.10E-02 C 2.40E-02 C 1.20E-02 C 2.20E~~-S-c1J_QE+OO C_ 

Pentachlorophenol ~ . . 87865 3.00E-02 I 1.20E-01 I ~ 5.60E-OI C 5.20E-02 C 2.60E-02 C 4.80E+Ol C 5.30E+O_? _ _c:: _ 
Perrnethrin -~ ==--=- . -- S2645531 5.00E-02 _ _! r--_ _ _ __ :___---_--_-- -_-_- t--_:- _ 1.80E+03 N 1.80E+OZ N 6.80E+OI N l.OOE+05 N_~QI0+03 f\1_ 

Phenmedip_ham __ ::::________ 13684634 2.50E-OI I .. r--- ~:- J___ =~~--== --=~ _____ 9.10E+03\ N. 9.10E+02 N. 3.40E+02 ,. N 5.IOE+~5,_~ .. N .2 .. 00E+.04r~_l 
Phenol 108952 6.00E-OI I I~~ -- I ~ t-- 2.20E+04 [ N 2.20E+03 N 8.IOE+02-I" N I.OOE+06 N OOE+04 N 
;,;.phenyle~ediamine - 108452 6.00E-03 -~ r - --- ,---~- --. -c-uoE+Oi_:_N_ 2.20E+Ol~ 8.IOE+OO N 1.20E+04 N-4.70£+02--N 
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~~~~:~~~:~~~~!.i~::":.·-. ·. -.. ----.-. _- __ +1 m5~f ~~~~:~ -~-t=t - -=:-+}-1
47

~E-0
2

i HJI _ -- i£ _tf~~~:~a ~ L~.~:~~~ ~ I 2.60E+02 N. ~,YUE+·U:·)·f-N_-i---".~_-5UI:.+U4J N 
_ __ _ 62384 _ _ll_OOE-05~ __ __ _____ _ l90E+OO N 2.90E-01 N LlOE-Q! -~ 1.60E+O} !/ __ 6.3Q!'~() _N 

__ 90437 -----ccc-t-- ______ ---J_194E-03 t= ____ 1 _ I-- 350E+Ol C 3.20E+OO _C 1.60E+OQ ·C-~+03 C 3.30E+02 C 
Phorate _______ -·-- __ __ 298022 2 OOE-04 H l-- ______ I 1 

_ ____ 1 l 7 30E+OO N 7.30E-Ol N 2.70E-01 N 4.10E+02 N L60E+Ol N 
Phosmet ____________ _232116 _200E-02 I ___ l._t__ ~ 730E+02 N 7.30E+Ol N 2.70E+Ol -N- 4.IOE+04- N. T.60E+OJ N 
1Phosphine ____ --·---- .. _ 7803512 3.00E-o47_8.57E-05. _I__ _ _ _-___ _ ... ------ UOE+Ot N 3.ii:iE::oi~----'N 4.IOE-Ot N · 6.10E+02 N ::i.30E+Oi+-N 
Phosphoric acid 7664382 2.86E-03 I LOOE+02 N LOOE+Ol N O.OOE+OO . ---- O.OOE+OO I-- ii.oOE:+oo +-'-

I Phosphorus (white) __ -=-------=----_:::~31.i()__ 2_00E-05 _Je-t--- =--.. __ -- _ -~=- l7.30E-Ol N 7.30E-02 N 2 70E:<g N 4~10E+Ol N- -1:6-0E+QO '_N_ 
p-Phthalic acid 100210 1 LOOE+OO H 1 3.70E+04 N 3.70E+03 N L40E+03 N LOOE+06 N 7.80E+04 N 

Phthalicanhydride---=._.-----~-~~ --·~ 85449 . 2.ooE+O(). ~~_I43g=.o .. 2 -+H_.·I-. -~' 1 .. =----=~- --- 7.30E+o4 +-t-- ·uoE+o2 N 2.7oE.+o3 -~- +-IooiH06 _ i-i t.6oE+QI+-N 
Ptcloram ~8021 7.00E-02 i I _L I I I 2.60E+03 N 2.60E+02 N 9.50E+Ol N L40E+05 N 5.50E+03 N 
J>~miphos-methyl. ____:__~~--=----- 1 29232937_ 1 OOE-02 ~- I _ ____} __ r- _ - . _. I - 3.70E+02 N 3.76E+ot N t.40E+ol N 2.00E+04 N Tsoi+02 _1'-J 

Polybrominated biphenyls _ ·-··· ___ 0_ 7.00E-Q6 _ f1 _ _____ I _1_!90E+OO ~- .. 7.60E-03 C 7.00E-04 C 3.50E-04 C 6.40E-Ol ~. _ _2,,20E-02 <::__ 

**Polychlo.,rin<~te_·d· .h! .. P. he.ny.ls_Q'CB·s·) _____ }336363 _ _ :~ _ _ __ __ -+----. ~,OOE+····OO. ~.-.. -. 1_·1-.4 .. O.OE-()1_ +_I__ _ 3 . .40E-02 ·~ .. ·· .·. 1.60E-02 C _1_.60E-03 ,<::.__ ZJJOE+ . . QO C . 3:.20E-01 _ C_ 
Aroclor 1016 12674112, 7.00E-05 I l 2.60E+OO N 2.60E-Ol N 9.50E-02 N 1.40E+02 N 5.50E+OO N 
Aroclo;-!254-- - -- -- . -- -- 110976911 2.00E-OS--lf---· -- n --~~. --- 7.30E-Ol N +-DoE-02 rN 2.70E-02 N 4.tOE+Ol N L60E+O_O_ --~i 

Polychlo-;:inated terphenyis (PCTs) __:-::-:::::-_ ~~ ---=::_f _ . .. --. _i .. 5o ... I;.-+O.-.-.o .. -.•. ! _E· ... ~.- .·- .-.--. --.-.--- _ -•... SOE-02 c L40_E.~03 c 7.00E-04 c ... UOE+ .. oo :-s;_:_. 1.4o .. E~O_l_ __ c_ 
Polynuclear aromatic hydrocarbons 0 ! O.OOE+OO ------tQ~OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO 
Acenaphth.;;;;;- --- ---- ---1 83329- - 6.ooE-o2 ~--- --- - r-- ----- 2.20E+03 N I 2.20E+02 N 8.10E+Ol I N 1.20E+05 N 4.70E+03 N 

A;;\hracene -- ---~- ---~- _ _L.GQ!2_i 3.00E,:Ol } __ -- _ __ -·- --=t i ·- _ _ _ i IOE+04 N 1.10E+03 N 4.IOE+02 N 6IQg+QS ~-]10-~:':0i N _ 
**Benz[a]anthracene i 56553 j- -- -- 7.30E-Ol f E t:uDE-01 E 9.20E-02 C 2.00E-02 C 4.30E-03 C 7.80E+OO C I 8.80E-OI C 
~*Ben~o[b]fluoranthene_----.::-- =~T205992 -1 -- - . . - ~ 7j0E-Ol 

1
-E l3.10JO.::()l_ _I:: ' ..... 920E-02 C 2.00E-02 C 4.30E-OJ -C 7.80E+OO C l8.80E-Ol C 

:::~~~f~l::r~~t:.":--=~--= l2 5°01°iEt-- --- _ ~---- ·~- --~r L~:;:~~~i-~ 1-N~!~i F.__.__ ~~~~:~~ ~ +~:~~~~ : ~ . :~~~:~~ --f H6~~~iLLl ~·-~~~~~.· ~.~ 
Carbazole ·---- -----·- ___ _j 86748 __ 1__ -[-- .... __ ... ! 2 OOE;-~~l! ___ _ J3.40E+OO .f.. 3.10E-Ol C L60E-01_ C _ l:'JOE+,O,Z, __ C_!3.20E~l_ _C: 
**Chrys~--· ___ ..... ____ _ _2~~0_19 __ _ __ ... J_ __ 7.3()_E-OJ. _ E;

1 
3.10E-03 E [9.20E+()_O C 2.00E+OO C. r4.3()_E:QI_ _C_ 7.~_0_1l+O?, (; ll:80E+()I_f-~ I**Dibenz[ah]anthr~ce.ne. ___ - -----. 5370.3__ --- ···.-. i L].OE+OQ··. g._t3,.lOE+ .. Q.. 0 E -~ 9.20E-03 c. 2.00E-.03 - c . 4 . .JOE-04 ·····_<::__· -- 7 ... 80E::()l_ s-f. 8 80E:·0···2···· c F~u,oranthene _______ -· ______ t--206440 4.00E-02 _! .. _1_ _ _____ __ _ _ __ __ J L50E+03 _ l-J. L?_QE,+02 N- 5.40E_+Ol N _8.?,0E:':Q! _1'-J__ 3.10E+03 N 

Fluorene ·--- __ _____ . __ ----t--_1!6_23') 4,00E-02 I ' _ _ _ _ 1 ______ ____:_ 1 1.50E+03 N L50E+02 N _ _5.40E+OI N 8.20E+04 N :J,I()E+03 N 
**Indeno[l,2}-cd]pyrene 193395 ____ J __ _730E-Ol I E 1 3.10E-OI E . EOE:Q?._ f-C 2.00E-02 C 4.30E-Q3 C: 7.~0E:J:QO f__ 1 8.80JO.~~ 
**2-Methylnaphthalene __ ·----·---------- _ 91576 4.00E-02 1 _ _10 ___ t-- _ ___ j L50E+03 N 1.50E+02 N 5.40E+Ol ~- 8.20E+04 N i 3.10E+03 1'-J 

Naphthalene _ 91203 4.00E-02 t 'i/ ~- -- i . __ ___ _ 1.50E+03 N L50E+02 N 5.40E+Ol N 8.20E+04 N JJ.:.IO,E:':23_~_ 
~yrene ____ --=----=-- -~~~~ --- 129000 _)JlOE-02 f-j -=-- _ == ______ :- __ __ 1.10E+03 N UOE+02 N 4.10E+Ol -~ §,~OE+~ __ N __ ~E+O]__ !/ 
Prochloraz ____ . _. _____ . 67747095 9.00E-03 -~ _ .. . ___ l_S.OIO .. :__ .. O.l·_·j··.-1_ +----L--. L. 4.50E-Ol C 4.20E-02 C 2.10E-02 C . 3.80E+ .. Ol. C 4.30E+OO C 

------- - -- -- '26399360 6.00E-03 H ----- - . - . I 2.20E+02 N 2.20E+Ol N ~JOE+OO ~- _1.20E+04 ~-- 4.70~~~-N 
Prometon . . . 1610180 l.SOE-02 I - . ... 1 . 5.50E+02 N 5.50E+Ol N 2.00E+Ol N 3.10E+04 N 1.20E+03 N 
Prometryn -----· -------. 72871% 4.00E:03- I ------ -- ----- 1.50E+02 N 1.50E+Ol N 5.40E+OO N 8.20E+03 N 3.10E+02 N-

.. __ . ____ .. ,________ ---t--- ·- -·--··- ---- -----·- -1-:- --- ··-. 
Pronamide 23950585 7.50E-02 I 2.70E+03 N 2.70E+02 N LOOE+02 N 1.50E+05 N 5.90E+03 N 
Propachlo;---- ------_ ___ ___12!_ll_16?_ UOE-02 I I____ _ ~-+---- _ __ 4.70E+02 N 4_'7010:':2! --~- 1.8Q_E+Oi N 2.70E+04 N LOOE+03 .~ 
Propanil - 709988 5.00E-03 I t- 1.80E+02 N 1.80E+OI N ~-OE+OO N LOOE+04 N 3.90E+02 N 
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Source£__~1RIS _ H=HJ:AST A=HEAST altern __ ate W;-WithdraWnfroni IRIS_ or HEAST .[ -+ --r=::-_--r::l !BaSiS:_ C=carcinogenlcetfects T -T_ --t------+ 
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. 

1 
~---- ~-- [ N-oon-carcinogenic effec~ ~-- ---+-____ . _____ ___ __ _: _ -==t---rl _ _j __ . __ _ ____ 1-- '------ Risk-Based Concentrations _____ _ 

' V Tap Ambient Soil Ingestion 
I-----·---- ---- -- ---1- --- -RIDo · j--R.IDi-1--- CPSo--1---- ----CPSi r-- ·o Water----~- -- Fish Industrial- Reside~tial 
------- ··-------- ------ - -- -- --- ·---t--------c:-t--- -- --- - --- -- --t--------c-- ---+----- 1---- -- ··------;---- ---
Contaminant CAS mglkg/d ' mglkg/d kg·d/mg kg·d/mg C JlgiL J1g/m3 mg/kg mglkg mg/kg 
Propargite 2312358 2.00E-02 I 7.30E+02 N 7.30E+OI N 2.70E+OI N 4.10E+04 N 1.60E+03 N 
Propargyl alcohol ______ ·---·· ---- 107197 2.00E-03 -~- ·----t-- -----1---r-------- 7.30E+OI N 7.30E+OO N 2.70E+OO N 4.10E+03 I N -l.60E+02- N 
Prop.;.;e-------- -- --- - 139402 2.00E-02 1~ ------- ------- -- ---- ---+---- -7.30E+02~ 7.30E+OI N 2.70E+OI N- 4.IOE+o4' N-T60E+OJ-N 

Propham _--=-=._:-::_::_-::__--::=-_ -~-122429 __ 200f:-02 _1_- --=--- ---- - -----1-- 7.30E+02 N 7.30E+OI N 2.70E+OI N 4.10E+04 N-f-1.6oE+OJ--I-N 

Propiconazole ____________ ~0207901 UOE:OZI ~ -=-----1 -=~ =---+_=--:-- --~~"4.70E+o2~ 4.70E+OI N 1.80E+OI N 2.70E+04 _H_ 1.00.!'_+03 N . 
**n-Propylbenzene _ _ .. _ _ 98066 _ I.OOE-02 E - _ -=+--.... _ _ - _ r--r----x 6.10E+OI N 3.70E+OI N 1.40E+OI N 1 2.00E+04 N-"7.8o-E+62r---N 
Propylene glycol ---- --- --- 1--57556- 2.00E+OI j"H- -- ·- · -- -- ---- 7.30E+05 r----N-730E+04 N 2.70E+04 N I.OOE+06 N -l:OoE+o6+N 
Propylene glycol, monoethyl ethe~ ---_-_·· 52125538 7.00E-OI H-- ·--_ -- _ ---- -~ ---_--- ·--f-- t--- , 2.60E+04 _ N HOE+03 N 9.50E+02 N I.OOE+06 N -5.50E+o4 N 
Propylene gly. col, monom_ ethyl_e_tiJer -=-_--:+10798/-~-D_1_1--::F" 5 71E~OJ-i--I- j-= ::::==-:--=::_ -_--1---_ I 2.60E+04 cNl.IOE+03 _ N ).50E+02 N I.OOE+06 N _j' S-.50E+04_ )'i 
Propy)ene ox~~-- __ _ _ _ 75569=~---::--::-. ___ j8_5_7)0-03__t--'- 2 40_10:9_1_ I I' 29E-02~ 280E-OI. C 4.90E-OI ·y 1.30E-O:i c 2 . .40J:+OI c _2.70E+OO __ c 
Purs~It __ _______ ----- _ _ __j 81335~~~50E-O~ __ I [__ __ __ =t· _ f-.- 9.10E+03 N 9.10E+02 N 3.40E+02 N 5.10E+OS~ i 2.00E+04 )'i_ 
Pydnn __ I 51630581 2 50E-02 tt 9.10E+02 1--);/ 9.10E+OI N 3.40E+OI ~ 5.10E+04 N 2.00E+03 N 
Pyridine ---- -- --- - I 110861 I OOE.:o3 I -- --- - 1--- 3.70E+OI N 3.70E+OO N 1.40E+oo N 2.00Ec+OJ-N·-· 7.80E+OI N 

Quina.lphos ---_---=----__ j~359~~___200E-04_ -__1_ --- -- =--- ---+__ 1.80E+OI N 1.80E+OO N 6.80E-OI N I.OOE+03 N 3:90E+OI- -N 
Quinoline 91225 I 20E+OI 1 H 5.60E-O:Jt----c 5.20E-04 C 2.60E-04 C 4.80E-01 C 5.30E-02 C 

Resmethrin- --=-- -- ..... ·- --=--~ I0463868 3.00E-~2 --, ~ -1--~~ --- -;---1------ - I.IOE+03 N I.IOE+02 N 4.10E+OI N .. 6 .. IOE+04 .. N 2.30E·+-03- N 
Ronnel__ __ 299843 i 5.00E-02 it --p- -----1--- 1.80E+03 N 1.80E+02 N 6.80E+OI N I.OOE+05 N 3.90E+OJ -N 
Rotenone --- ----- SJ794 1 400E-03 -I -- - -1-- -1--- 1.50E+02 N 1.50E+OI N 5.40E+OO N 8.20E+OJ 1-J\/--1-.l.IOE+O:l+N 

Savey -----=-=--_ -=-- J858c~lSOE-02 I_ - ~~ ____ -L- --- __ _ 9.10E+02 N 9.10E:t-01 N 3.40E+oJ;::y -5.10E':0~_ N i.OOE+03 _B_, 
Selenious Aci!__ _ __ _ _ _ _ _ _ 77830q8 5.00E-03 = ~ _ __ t ' - _ ' i '"'•"' N '-""'•"' N o.•oo•oo -N '-"''"" 1 N_ '-'"'"" _ N 
Selenium 7782492 5.00E-OJ- I --t-- -- --f- 1.80E+02 N 1.80E+OI N 6.80E+OO N I.OOE+04 N 3.90E+02 ! N 
Selenourea -------- -- ---630104 500E-03 H -- -1- -- ---- - 1.80E+02 N 1.80E+OI N 6.80E+OO N I.OOE+04 N 3.90E+02 -N 

Sethoxydim __:_~---------=- ~--- 74051802 9 OOE-02 ~- -=---~, --~- =---- _- -~ _ 3.30E+03 N 3.30E+02 N 1.20E+02 N , 1.80f:+Os _-N _7_.00~1-g:Jl]'.l_ 
Silver and compounds 7440224 5 OOE-03 I.. . ..... ~-1- .. -- -- 1.80E+02 N 1.80E+OI -N 6.80E+OO f--t;JI I.OOE+04 N 3 .. 90E+Q_2_i ]\( 
Simazine ____ -= __ _- -:=::__l-!2z349 S:OOE-03 J _ ----~--- _ - _120E:0_1-, -1_1_ ---- ,----- 5.60E-OI C 5.20E-02 C 2.60E-02 C j 4.SOE+OI _5: 5.30E+OO [ C 
Sodium azide _ 26628228 4.00E-03 I _ __ __ _ _ __ I .. 1.50E+02 N 1.50E+OI N 5.40E+OO N 8,?0E+03 i N 3.10E+02[_N 

I
Sodium diethyldithiocarb. am __ at·e· .. -_- . ~~2_ . 3.00E-02_ --_ C_ __ l. -~~ . . .. h_Jo£ __ -01 __ -_' ~H-- -~· - 2.50E-OI ~ 2.30E-02 C -1.20E-02 ---~- _2.-1-0E+Ol.J___<:: 2AOE+OO i C 

diumfluoroacetate 62748 2.ootos'J =t- I 7.30E-OI I N 7.30E-02 N . 2.70E-02l ~ -~-IOE+()I N 1.60E+oo [ N 
d-iummetavana~---- -- ----- 13718268 ·I.OOE-OJ- H 

1

- .. - ~- -- --- ---- 3.70E+OI N ~,70E+OO N 1.40E+OO 1 N 2.00E+03 __ 1-J_ 7.80E+OI N 

()fltium,_stable __ ---::- --------=----------- ------ 744o246::-6.ooE-OI e-I- ~- -----::'"- ---==---- -_[_~ ~--- ,---- 2.20E+04 N 2.20E+03 N 8.10E+02 N ~.OOJ':+~ N 4.70E+04 N 
[Strychnine _ - _ _ :--+ 57249 T 3.00E-04 I__ t, I.IOE+OI ~ I.IOE+OO N 4.10E-OI N 6.10E+02 N 2.30E+OI _1-J_ 
Styrene ------ ----------- ·_ -+---uJo425 I 2.00E-OI I i 86E-Ol -~ - --- - ----- x 1.60E+03 N I.OOE+03 N 2.70E+02 N . -4.IOE+05 __ ]\( _ _1_:60E+iJ4 e--1"-
Systhan-e ----- ---- .... ----- ---+-s867i890 2.SOE-02 -~ - ----'--- -- -- ----- 9.10E+02 N 9.10E+OI N 3.40E+OI N 5.10E+04 N 2.00E+03 N 

1';02,3,7,8-TCDD(dioxin) ------- 1746~ - - -- ISOE+05 H 1 I 50E+05 H 4.50E-07 C 4.20E-08 C O.OOE+OO _ C iWE-05 C 4.30E-06 _C 
Tebuthiuron - -_ ---_----_ _ 34014181 7.00E-02 -~ -- -- --1-- - -- --- 2.60E+03 N 2.60E+02 N 9.50E+OI -· N 1.40E+05 N 2__50Jo::':OL _]\(__ 
Te;;;ephos -- -· --- -------------3383968 2.00E-02 ·w--- --- I -- +-- - 7.30E+02 N 7.30E+OI N 2.70E+OI-. N 4.10E+04 N 1.60E+03 N 

·Terbacil -----·-· ------------=-_ ~- -- 5902512 uoE-02 I _ ~~ ~==£:._-__ -r-=--- - 4.7oE+o2 N 4.70E+OI_ N- 1.80E+OI N 2.m"E+04~- I.ooE+mr----B 
Terbufos 13071799 2.50E-05 H 9.10E-OI N 9.10E-02 N 3.40E-02 N 5.10E+OI N 2 OOE+OO N 
.J"erbutryn --~~~===-- 886500 I.OOE-03 1 --_--_-_-- L -__ ::-_:___ ___ 3.70E+OI N _3.70E+OO N 1.40E+OO N 2_.00E+03 N _JsoE+~I -N 
1,2,4,5-Tetrachlorobenzene 95943 3.00E-04 I I ' x 1.80E+OO N I.IOE+OO N 4.10E-OI_ .. N 6.10E+02 N ~01 _ N 
1,1,1,2-Tetrachloroethane 630206 3.00E-02 +I- - -- 2 60E-02-r-~ -2 59E-02 I x 4.10E-01 C 2.40E-01 C 1.20E-01 C 2.20E+02 C 2 50E+OI C 
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---~ 
Risk-Based Concentrations 

I--- -- ~--==:_ ----=~~=-~l -_:-~ r-RIDo - - - RIDi ----- -~-- - CPSo--r---~-~~Si ~ ~-:_-~::..~- _- _A_1~e!'! Fish J Indust~~:llnges~::identiat -

co;;iaminant - ---- - --- -----:- CAS mg/kg/d -- ~glkgfd - -kg·d/mg kg·d/mg c "g/L !lg/ml t- mg/kg - - mgfkg -- f-mg/kg_l_ 

i_l_,l_,2,2-Tetrac_llloroethane ______ I 793~ -----1 ____ _ _},OOE-()!_ _ _I ___ 2,03E-OI I x 5.20E-02 C 3.IOE-02 C I.~J:O:Q2_ C 2.90E+OI (; _}.20_§+00+-_<::_-
Tetrachloroethylene (PCE) 1127184 l.OOE-02 I -- 5.20E-02 E 2.03E-03 E x l.IOE+OO C 3.10E+OO C 6.10E-02 C l.IOE+02 C- 1.20E+Ol C 
2,3,4,6-Tetrachloropheool-- - ---- 58902 3.00E-02- 1 ---------- 1 l.IOE+03 N l.IOE+02 N 4.10E+OI N 6.IOE+04 N 2.30E+03 N 

p,a,a,a-Tetrachlorotoluene _ - ~21625T~----'-'-'- -- f---c-- ___ _ -_:- _-- - 2:ooE+OI H r - _ ~ x 5.30E-04 _c:_ -~ JOE:04 - c -16oE-04 _ c - 22()!':~ j_ c 1_32_0_E:Of =c-
Tetrachlorovinphos 961115 3.00E-02 I 2.40E-02 H ' ---- 2.80E+OO C-- 2.60E-Ol C I.JOE-01 C 2.40E+02 ' C 2.70E+OI C 
Tetraethyldithiopy;ophosphate ---- 3689245 S.OOE-04 1 - -- I.80E+OI N 1:80E+OO N 6.80E-OI N I.OOE+03- -N- -3.90E+OI - N-
Tetraethyllead_____ -- - ----- -78002 j_UlOE-07 _I_ - - ----- 3.70E-03 N j~iOE-04 N 1.40E-04 N z:oo£-61 N [7~SOE-OJ -N -

!._1,1,2-Tetratluoroethane__ --- 811972 I - I_[_2}9E+Ol ---- -- --- I_ X . 1.40E+05 N 8.40E+04 N O.OOE+OO O.OOE+OO- - r O~OOE+OO- u --

Thalli<:_oxide ___ _ __ ___111_<1_3~5 7.00E-()S W _ _ _ J __ _ --~=~ 2.60E+OO N_ 2.60E-OI 1 N - 9.SOE-02 N 1.40E+O~_ N 1_5_50E+OO N _ 

:~::::~~;;~:~a: ---=~- _--- --- ~ ----t :5_~:6783_8_-_9 ___ -•• _t_ ·-~~~:~_-j-- -=_:_=__ _ ---- -~~ t_ ~ ~ -=-J_ ._H~~-:~~ ~ U~~~~: -N+t~~i~i:- ~ ! m:!c-~~ H%i_:_---~-~--r ___ •~_-_.= 
Thalliumchloride __ _____ --1 7791120 _8QOE-05 _I__ I t- ____ 1 _?.90E+O_Q N 2.90E-OI N l.IOE-01 N I.60E+02 N 6.30E+OOl_]'l 
Thallium nitrate 10102451 9.00E-05 I -- 3.30E+OO N 3.30E-OI N 1.20E-OI N 1.80E+02 N 7.00E+OO N 

~~_::::~~~~\}:~e--_ :_ =---~ -----1~~-;~;:6°_-_-H~~:~~ ~~ ~~- -----1

-:--- ---=~ -- . -=~f:~~:~~~~-rl;~~~:~: --~ _l~~~:~: =~ +~~t~~-----~_-_-- __ ;~-~~~~t:E:::: 
J:~obencarb ___ l 28249776 I.OOE-02 I I 3.70E+02 N-r3.70E+Ol N 1.40E+OI N 2.00E+04 N 7.80E+02! N 
2-(Thiocyanomethylthio)-benzothiazole ---_! 21564tio · 3.00E-02 ~~ - _ -__ - _ +-__ !J.IOE.J:93 N l_l_(lE+02 N 4.!0E+Ol N 6.1-0E+-04 N- 2,3_0~+-_o_ 3- lJ'l_ 
Thiofanox_ _ __ I 39!261§~ 3 OOE-~ Ii_l _ f-- __ [_ ______ --- I l.IOE+OI N l.IOE+OO -N4.JOE-01 N 6.19.§+02 ~_j2.30E+OI I N 
!J1~ophanate-meth-yl _ ____ _ ----~ 23564058 ~ OOE-02 _ _I_~ _______ -+- _ , _ _ _ _ _ ___ 2 90E+03 N ____ .2_ .90E+-02- ____ ~-- I.IOE+02 N 1.60E+_05 N ~ 6.30E+-03 N 
Thiram ---t 137268 5 OOE-03 I I ' I 80E+02 N 1.80E+OI ~ _( 6.80E+OO N I.OOE+04 N ' 3.90E+02 N 
:rill_a~dcompounds - - ---- -~ o -::l_6~ooE-OI H -- - I-- -------22oE+o4 -N--2~2of+o3 N ·s}oE+021 N '"'""' N j''"""' -, 
**Titanium ------ - -7440326 I 4.00E+OO E 8 60E-Of E -- --r- 1.50E+05 N 3 IOE+Ol N · 5.40£+o3 -N-l.OOE+06 N JIOE+05 N 

1

**Titanium dio~i~::__-_____ --13_643677 j_(jOE+oo E 8 60E-~ E - --) 1

1 
~~-=-, 1.50E+05 N 3.JOE+OI N 5.40E+03 ~:N J.ooE+o{ N 3JOE+o~_ -B-

Toluene 108883 200E-OI f--.(- 114E-OI I ~ x 750E+02 N 420E+02 N 2.70E+02 N 4.10E+05 N 1.60E+04 N -------·--- -- ---- ... - - -- - -- -f-- --- . -- - -
Toluene-2,4-diamine 95807 3 20E+OO H 2 IOE-02 C 2 OOE-03 C 9 90E-04 C 1.80E+OO C 2 OOE-01 C 

~~:~~~H~6_5:~;::~~---. -_-_- -_ -~-==-_--~-= :__: __ ;3:0~5_=_ [1-~---·~ri~~~~ ~ _ --f-_:_r-_:::::_:_ - ,- t-_ _:__::_ __ -- -~ j~~!%~ ---- ~ ~ ~~~:~~ ~ - ~ ~~~:~~ ! ~ ! ~~~:~ · ~--tf~~~:~} -_ ~'-
p-Toluidine - ----- 106490 •--'--'--- --- - -=--r---l90E-OI t-H- JSoE:Ol C - 3.30E.:o2- C I 70E-02 C rJ.ooE+OJ C ~40~+00 --~ 

!Toxaphene_ . _ - - - --~~=-~: -8ooi352 · --_ --. ______ -=._ •-- _:___j_ ____ CJoE+oo ~ ~ tii§+oo 1_ __ _6.toE-o2 c 5.6oE-o:lc+-2.90E-o3 c 5~2of+OO-c 5 .. 8oE-o~-- _f_ 
~~alomethri~--- _____________ I 6684_1_22!i_ 7.50E:03 __ (___ _ ~- _______ J _ -- f- ___ 2.70E+02 I N 2.70E+OI N I.OOE+OI N ~+04 N _ ~.9()E+02 _ N 
Triallate ' 2303175 '!.JOE-02 _I _ _ __ - __ __ 4.70E+02 _ N __ 4.70E+OI N 1.80E+Ol N 2.70E+04 )'< _ I.OOE+O} _ l'l_, 
Triasulfuron 82097505 I.OOE-02 (- 3.70E+02 I N 3.70E+OI N 1.40E+OI N 2.00E+04 N 7.80E+02 N f,~~~~i:';'j\'i;,~-=-- ~~;,~ ;~:; l _ c r_~ ~~-~ ' ;::::::: ' ~ : ~:::: ~ ;~:~::~ ~ :t::: ~ ;~-~ 
2,4,6-T-richloro--a·n·i-li-ne hydrochloride ___ - _33663502 . +--_______ _j ________ 2,9JE-02 -~--H- ___ _ 2.30E+OO - <:: ___ 2.20E-01 C I.IOE-01 C _2.00E+02~. __ - ___ 220~-+: __ o ___ •_- __ c_ 
2,4,6-Trichloroaniline _____ 1 _ _634935 _ ______ _ _ ___ __L ___ 3AOE-02 _ _1-1_ __ _ __ 2.00_!!+00 _ C l.SOE-01 C 9.30E-02 C _1.70E+02 C l.90E+OI _C 
1,2,4-Trichlorobenzene -- 120821 I.OOE-02 I 5.71E-02 1 H t - x 1.90E+o2 N 2.10E+02 N 1.40E+OI N 2.00E+04 i N 7.80E+02 N 

:~.\~-~~:~~:::~::~;ne _____ ------- --~~~ri~:_:__l•~~~:~~ i--- =J6E:~~ _w=:~of:-o2J--.= ~~-60E-~------~- ~----- ~~-~~~~ -~- ~~~~~g~ ~ ~~~~~g~ ~ ~.~~~:~~ i --~-- I.@~:~t -~-
Trichloroethylene (TCE) 79016 6.00E-03 E -- I.IOE-02 W 6.00E-03 E x 1.60E+OO ( C l.OOE+OO C 2.90E-OI C 5.20E+02 Tc 5.80E+OI C 



Risk-Based Concentration Table 
October 22, 1997 

Sources: I=IRI~~=HEAS'I'_~':'HEASI_a!temate \\'=Withdrawn ff<lm IRIS orHEA~T I__ ] __ f =---t-liBasis: C=carcinogenic effec~~ r __ - __ =+---i----
E=EPA-NCEA Regional Support provisional value O=Other EPA documents. I I ~ N=non-carcinogenic effe<:_IS]--

Pagel5ofl5 

1--------------- _ ___ -- -~---- -=----:::- _ -__ __ _ = _----== ~ _ V _ __Tap TAm~ -_ Soil,!n~estion ____ _ --+--- ~ ~ j B I t d h Risk-Based Concentrations 

Contaminant t=CAS mg/kg/d , _ mg/kg/d _ _kg·d/mg _ kg·d/mg _C 11~1 pg!m3 l mg!kg 1 ~kg _ _ _ Rtp_<>__ j_ _ _ Rfl)j I::J>So ___ 9'Si _ _Q_ Water 1 -~ _ _ Industrial! _ Residential 

Trichlorotluoro~eth·a·n· e_ _-_- ____ _ _____ -_-_-_1----756 __ ~ f .. OO·--E-0.1 ~-i __ll ___ 2.00E-OI A __ l -.- ·_----L-_ .. -. .. __ . x .. 1.30E+03 N 7.30E+02 N. 4.10E+ .. 02 :t'/. ~~OE+05 ]\/__ 2 __ .3_ OE .. +041 l'l_. 2,4,5-Trichlorophenol 95954 I.OOE-01 ' I -- t- ---r- 3.70E+03 N 3.70E+02 N I 40E+02 1-N 2.00E+o5 N ~E+03 f_ N 
'2,4,6-Trichlor~phe~o-1 --- - - - 88062 --- f-" --- i-.IOE-Ol I l.09E-OZ I ~-i-00 C 5 70E-OI ----c;- 2 90E-OI C 5.20E+02 Cr-5:SOE+OI C-
2,4,5-Trichiorophenoxy~~etic acid--- --193765 -I.OOE-o21-( --- -I-- ---- - - ---- --f-- 3.70E+02 N 3.70E+OI N-J:4oE+OI f--N- 2 OOE+04 N 7.80E+02 N 

~-,4,5. -Trichlorophenoxy)p ___ r·o--pionic_~i--d _-_-_-_ ---.-_ 93721~-- _8.00E_-.03 --:-:--I _-__ t_ ----·--_-__ - __ _____:: --____ - ~- = ----~-~---· ---1-- 2.90E+02 ]\[ t2.90~+0I !'!- I.IOE+Oi-~-1:60E .. +04 !-N-6.30E. +0 ___ 2 N 1~2-Trichloropropane 598776 ---s.o-oE-03- I -- --r-- --1--- x 3.00E+OI N 1.80E+Oi_N __ 6.80E+OO N I.OOE+o4~ 3.90E+02 N 
1,2,3-Trichloropropane --- - - - 96184 -- 6.00E-03 -I -1---- 7.ooE+o0_H_ -- - - x 1.50E-03 r- c 8.90E-04 c 4.50E-04 c r---s.::z-oE-01 c 9.IOE~62-i c 
I,2,3-Trichlor-;;-p;opene --~~~- _ 96I95 _- 5.00~~0:3 -iiL -1----_ - -~~ -~-=- -- ;z-i-f00Ii+m1_N- 1.80E+Ol y -~80E+OO N 1 I.OOE+04- Ni.l90E+Q_2'-IL 

1,_1,2-Trichloro:1,2,2-_tritluoro.ethan._e_ ___ _l7613! 3_()_0_~()!_ lct85ZE+_~'C H- _ r- :-~ ;- ;oo- "_-- 3 .. !.0E+04 N ~JOE+04 N I.OOE+06 N_-----l.ti.OOE+_06. _N __ _ 
Tridiphane _________ j 58138082 3 OOJi-03 _

1
_I __ __ ---=-- ---_ _ ----L ll.!OE+02 1--N l.!OE+O! N 4.10E+OO :t'/_ 6.IOE+03 N _ 2.30E+02 ]\f_l 

Triethylamine I 121448 [1: 2 OOE-03 I --r-- I 7.30E+Ol N 7.30E+OO N O.OOE+OO O.OOE+OO O.OOE+OO, 

~!i~~~=~~rimethylben.zene--=--_-___ - -~~ ~~ ';;:• p;fli ~~ -~~ 7o~Q3~~-~~~~03 ~- ( 1--= _ _ x. -~}~~:~~ f ~-~·~g:~~~ ~ :~g:~~ll ~ 1 ~-~~~:~~ ~-J ~.~~~=~~ ~~=f 
**1,3,5-Trimethylbenzen_e_ __ __ _ _l_(l8678 5.00E-O~ _li I_:')() E-O~ ~ ___ I_ 1 ___ ~---;z-, 1.20E+Ol N 6 20E+OO N 6.80E+OI N- I OOE+05 _/'l_~_l:90E+03 N 

Trimethyl_jlh_osphate- - - - -- 5p56l_l ~ :=----; 370E-02 ' H I - - L----+-!:80E+()()_ c:; c..!.:')()E:OI _c:_ I _8 50E-02 _c::_ _!.:50E+02 I c:;_ D70E+OI c-
::!,3,5-'frinitrobenzene __ _ __ 99353 -~OE-~ 1 ~- ___ t- L _ _:=_t ___ _. ___ i l.!OE+03 N-,I !OE-i-02 N 4.!0E+()_l_ _ N __ 6J_OE+04 

T.rinitrophenylm_e-th·y-ln ___ it.ram.ine _________ -1._-__ 4·7·9 .. 45_8··-1 , __ OOJi:~-2 ------H·_· ____ -----1-._----.. ---~- __ 1 ___ ------- ____ 3.70E+02 N __ .- 370E+Ol .N .. !.40E+Oli N 2.00E+04 N1_7_80·E--+-02. l'J_ 2,4,6-Trjnitrotoluene _ __ ___ _ . _118967 5.00E-04 _! 1-- ___ _ _3~00E-02_! I ~r-.. __ --:-f- -~-=UOE+O~ C 2.10E-Ol s:_ l.!D_~_:()_l_ C !-90E+~2 _c_ __ 2_!0E+Ol C 
Urll_nium (so!u~s~l!sl _ _ . __ 7440611 __lOOE-OL _I_ _. __ -1 _ _T _ ... 1-- _ . !!OE+O~ _/'1 -~ IOE+Ol _N::-4.lo!i:+OO N ~l_(l~+03 _1-1__._2_3_()Ji+02 ~ 
Vanadium 7440622 7.00E-03 H + -1---- 2.60E+02- N-- 2.60E+Ol N 9ToE-I-OO N 1.40E+04 N : 5.50E+02 N 

~:~:~:~: ~~~~:~e ~ - ~n-~-_- ~=-- -3~;9~o~6422!31 ~~~~:~; ~-=- __ --==- +_C _-- -~ r= - -- . ~:~~~=~=~ ~~~~:~: I ~ ~~~~=~- ~ ~:f~]:~:- ~ ~6~:~j ~ 
Vemam_______ _ . 1929777 jjj)OE-03 I - 3.70E+Ol N 3.70E+OO' N- !.40E+OO N _ 2.00E+OJ ~N_ 7_80.Ji+OI , N_ 
1vinclozolin -- ---- -- - S047I448 2 50E.:021 t --- r- t-- -- 9.10E+02 ~ 9.!0E+Ol N 3.40E+OI N 5.IOE+04 N 20_0_1i_+_Q3 _N 

Vinyl bromide -- ---- _ -- - --· 593_602_ -- - S.57E-04 I - ~ ----- x 5.20E+OO N 3.1 OE+OO N O.OOE+OO -O.OOE+OO - . O.OOE+OO _L __ 
Vinylchloride _______ ---~--=-- 75014 ___ ---- -- _ I9oii-i-ooi_H_I3()!lE-OTH x !.90E-oi· ~ 2.IOE-02 c !.70E-03 c 3.00E+OO C JAOE-_oi c 
Warf~rin___ ____ ___ __ _ ~- 3.00E-04 I_ _ ----l-- _j_ ---- l!OE+Ol _N l!OE+OO N 4.!0E-Ol N 6.10E+02 N -~]OE+()l N 
m-Xylene . 108323 2 OOE+OO H -- ·- ~ x !.20E+04 N 7.30E+03 N 2.70E+03 N l.OOE+06 N !.60E+05 _N 
,a-Xylene _ --.-- ---- ----- 95476 _ -2.00E+OO H- -_ --- 1---___ - =--- _ x !.20E+04 _N 7.30E+03 _ N -2.70E+O:l- !'-/_ l.OOE+Q6 !-1_ 160E+05 ___1-1_ 
p-Xylene -- ---- i 106423- -- r--- . ----1- x O.OOE+OO O.OOE+OO O.OOE+OO O.OOE+OO r-o· OOE_+oo 

xylene (mixed) ~ -__-__ ~ · ---_:_=-j !33o2o_7 2:f!OE·+-~oo -_~r- __ ··--_-1_-_ .. __ =-~------_____ __-_-~ ______ · _ x _ I.2oE+o4 _N 7~3oE+ii3 N 2.7oE+o3 N 1.ooE. +o6_ N-_ ~. __ 6oE+o5 N 
Zinc ____ _____ __ 74406~~ 300_E:_![[I-(_ .. ---_-+--

1
_ _ ________ --:1---- _ l.!OE+04 N l.!OE+03 N 4.10E+02 N -~·IQE+05 N 2.30E+04_ _1-J__ 

Zinc phosphide ______ -_ .. ____ !314847 i3.00E-04 _I__~ =='=--- __j_ ____ 
1

_ __ r--- rl.!OE+Ol N l!OE+_OO N 4.10E~()_l _1'1_ ~JO_E+02 ~ +~.30E+Ol : Nl 
Zineb !2122677 5.00E-02 I 1-- i !.80E+03 1-N !.80E+02 N 6.80E+Ol N--r--l.OOE+05 1 N 3.90E+03 I N I 



APPENDIXC 

IDW SOIL SAMPLING LOGS 

J:\PROJ\TF320\LANDDISP\RPT\IDW\CIDWRPT.DOC 

ARCADIS GERAGHTY&MILLER 



..A_,Gl:::J{AGHTY 
All'& MILLER, INC . 

...4/Enl'i ro/1111<'11/a{ Scn•ic<'s 

SOIL/SEDIMENT SAMPLING LOG 

1ect No. _ _!:T!..:F0~3~20~.:..:::0~15:::.___ 

S_ite Location Sloss Industries, Birm~~am, ;.;cAL,___. Location Name: 

Page _ L __ of 

Sample I. D. No. 970S'l-"z... -LD- JY! -SL ~~- __ _ --Coded/Replicate No. ____ _ _ 

Date _ _ _.!8,!1./_'l.::.:Z...__L.t9~7 _ __ ---.:~- Time. of. Sampling: Begin I oc;;~ End _ _ _ _ 

Weather --~..JL.::....-J:....:.""'_--\.~~~'...:.7 _ _ _ 

Site Description A-t "06~ ~ ·--·-· ------------ - - --

SAMPLING DATA 

Collection Method Sel ; t som>n : S"'IA.r-~~<.6 <;-rca'":.~-

Depth _ _ _ Moisture ContentL.._Iho___.::....:.'...:.~ T.L.._ _ _ __ _ 

Color __ (l_t;_.;.· l~_Gfl._;\;_...C\'-.,....L s__:_~ _ll..:....J.-) ____ ~------------ Odor ~4 c.· 

cription __ C_:(..,:....:.~ __ :...,, S~. ~~=-=IV=-------------:-----------------~---

Analyses Required 

prjo~ity Pollutant Metals & Barium (6010 & 7471) 

\ 
YOCs (8260) 

svocs ( 8270} 

Cyanide {9010) 

Container Description 

From Lab __ .:..:.X ___ or G&M 

1 X 4 OZ 

1 X 8 OZ 

1 X 8 OZ 

1 X 8 OZ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

0 
Sampler(s) J. Hughes 

Southpnnt 89 ·1093 



...4_,-GERAGHTY 
AI'& MILLER, INC . 

.A/ En1•i ron menta I Sen•i ces 

SOIL/SEDIMENT SAMPLING LOG 

Project No. TF0320 .015 Page L of _f:> __ 

Site Location Sloss Industries, Birmingham, AL Location Name: .Af¥}~t;':r.'c·..,. ... ~d~.,'rt ~@)~·.p..l· ~t++/ i.:::t-1 j.....J{ S-+1- ' 

K+ tc /t1hi 
Coded/Replicate No. _____ _ Sample I.D. No. 9708 '2-"'2.-- -LD- I~ -SLO\?""l..C\ 

Date 8/ 21-/97 Time of Sampling: Begin l ~ End ___ _ 

Weather _Sw.\J..· ::..:.._.:0{--f--:,..-jf?t>~ts:_,.--....:...N-=---=W---=-vJ:....L.t...,NJ<.'i2. ____,;S::.-:-=1.A--.F--------
/ I t-

Site Description _.:..._A..-....:. ... _-oe~_c...-,..J _ __.:_A~~=-'---------·------------------

SAMPLING DATA 

Collection Method Soli t sooon : ________ _ 

~~ ~ 
Depth Moisture Content ~11("11 aAre:!) 

Color L1b.t-r ~N ( ~~f2. ~k.) f \}-Js(L,..{ fl:,Vlh.l~( ~ '-le.-1.-t )_} Odor 
-------

oSCription ~I ~(u.._,..,.:'j I 5 ~D (.,.[,~ fa.pn-.,.,...,0 

Analyses Required Container Description 

From Lab __ ..:.:.X ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs {8260) 1 X 8 OZ 

svocs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

)Po arks Non YOC's Composited in stainless steel bowl with stainless steel spoon 

Sovohp<ino 89·1093 



~·GERAGHTY 
AJf& MILLER, INC . 

.-,r£11 ,.; J'OIIIIIC'IItal SC' rl'i cc·.,· 

SOIL/SEDIMENT SAMPLING LOG 

JeGI No. __ TF032.!!.:..Q!_5 --·-- -·-- ··· ··-·--·- ·--·---- - -· Page __ .l_ __ of 

Site Location Sloss Industries, Birm~am, Al -·--__ lo_c~~!_o_n_Na_me :_:__tJ_~------

'!; 
- --

Sample I. D. No. 9708'2'2- -LO- \w -SLoo31 A ~:_..-.:1..? -=(.=-------- -
. J I . 

Coded/Replicate No. _____ _ 

Date 8/ 'il-;97 Time of Sampling: Begin 15"45: ·End ___ _ 

Weather ~tool ""' { 'to 1.lz 

Site Description A-r "t?e-~ ~>stz....E--Pr 

SAMPLING DATA 

Collection Method Solit sooon . _______ _ 

Depth \-fP. Moisture Content S1\zv12..t\7c0 

. Color ~ ~..f (~ ~ A~~ ~c..tt..- .C. 
( 

Odor ______ _ 

,...,cription A- L.l~'Unvv 

~ y:. ...u ~ ""Q" ":> '\ 

Analyses Required Container Description 

From Lab X --=---- orG&M 

er]Qrjt~ eQllutant Metals & Barium {6010 & 7471) 1 X 4 oz 

\ 
vocs (8260) 1 X 8 oz 

SVOCs (8270) 1 X 8 oz 

Clanide (9010) 1 X 8 oz 
Sample Monitoring (fiP, OVA. HNU, etc.) 

------- --------------·- ---·- ·- ---· ·----·------·-------

Remarks Non VOC' s Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J, Hughes 

Southp ... nt 89 1093 



Project No._ TF0320.015 

)81(GERAGHTY 
AI"& MILLER; INC. 

,.4/ Ent•i 1'111111/C'II tal Sc n •i c e s 

SOIL/SEDIMENT SAMPLING LOG 

4 Page ··---_ of 

J.JA" 
Site Location Sloss Industries,_]j_~_i_!!gham, .f.L ______ _: ____ _ ho.~ati()~ _Name: _________ _ 

Sample 1.0. No. 9?08 '2...2-- -LO- \1.0 -SLCO 3-z_: Coded/Replicate No. __ --.. ___ _ 

Date _ ___:...._:8!,!.1/_:'2-_t:........L/9~7 _ ____ _ Time 01 Sampling: Begin End _ __ _ 

Weather /Ur-J ~ "-l w ..... H,.... o 

Site Description t:\-r 't>ec...o--N ~ ---.-- ·- - ---------~--------

SAMPLING DATA 

Collection Method Solit sooon : __ ______ _ 

t-'P.. 
Depth ___ ·····--·----------------=----- Moisture Conte~tL. _]=r2.-=-{+=--. ---'-----

Color --~.:....~_t.ll--________ '----~-------------- Odor -..._ 

Analyses Required Container Description 

·From Lab --~X _ _ _ orG&M 

Priority pollutant Metals t \ aarium (6010 & 7471) 1 X 4 OZ 

\ 
VOCs (8260) 1 X 8 OZ 

SVOCs ( 8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

----· ·-·-----------------·· ----·-

Non VOC's Composited in stainless steel bowl with stainless steel spoon 

-------------------------··- ---

Sampler(s) J, Hughes 

Southp<ont 89 1093 



Project No. TF03ZO .015 

..AIIfGERAGHTY 
A.,-& MILLER, INC . 

..,..£11\'iro/lllll'lllllf Sl'n•icl's 

SOIL/SEDIMENT SAMPLING LOG 

~ ~ 
Page ______ of o_ __ 

Site Location Sloss Industries. Birmingham. AL ____ _ ___ --~-~~~~!-~n Name::..:::-__ ....,~A _____ _ 

,Sample I.D. No. 970811, -LD- \ w -SL O"P ~ ~ ~ ~ ~ (! - - ------··----- Coded/Replicate No. _ _ ,.._ ___ _ 

Daie · 8/ -a /97 Time of Sampling: Begin End. ___ _ 

Weather )» tJtJ~ '(pc., £ \,V I~Y---~·_,.-=0L'-'F-.....:..__-----
I I ~ 

A-c~~~ 
Site Description ---~---------=----- _ ---···- __ ·-------'------ ----

SAMPLING DATA 

Collection Method So 1 it sooon :_·---=--~---- __ 

·Depth ___ ______ ______ .....:__-'--=------------

Color ~~ -1 rl C2.V ~ ..:.(tJ -:1-: )-~M ~ 
· Moisture Content : ~Z:ud..A~ 

Odor ______ _ 

ription {). - ~DV'ii 
~ ., un.d:, "tcnJ~-

Analyses Required Container Description 

From Lab X or G&M 

Priority POllutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

svocs (8270} 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

------ - ····- ..... ·------·---

Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J. Hughes 
Sou1hpnn1 89·1093 



,A_,vt.KAUHTY 
·AI'& MILLER, INC. 
Af£nl•irmllll£'11tal S£'n•ices· 

SOIL/SEDIMENT SAMPLING LOG 

~feet No. _..:.:TFc.::0=32=0'-'-.=0 1::..::5 _______ -····--·--------... -····-· .. -·-· 
b r 

Page _ __ of 
/ 

Site Location Sloss Industries, Birming_ha_m~, -'-'A~L ____ ___::L::.::o.cation ::..:Na::::m::..:e=:--~------

' Sample I. D. No. 9708 '2..-"2... -LD- { w -SLBO >c;- A~ a Coded/Replicate No·--~---

Date --~8~1...:::.2-_..,2.==..1'-"9-'-7 ---------~-~-- Time of Sampling: Begin /ItS: . · End ___ _ 

Weather ________ _ 

Site Description _t'>t___::T_~-'---~--~-=----=-·----::----

A -w1 

SAMPLING DATA 

Collection Method Solit sooon : --------

Depth __ t-J_A-_ • Moisture Content ~~ 

Color ~-(t.~~J! ~t!db-..-.c.J P;~.J (to ·'{(L.Lij~) Odor ______ _ 

cription ~"- ~ r'l.db 

Analyses Required Container Description 

From Lab' __ ..;..:.x ___ or G&M 

Priority Pollutant Metals & Barium (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 
\ 

1 X 8 \ OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide (9010) 1 X 8 OZ 

Remarks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J. Hugh s 

Southpronc 89·1093 



Project No. ___ :rFo 320 • o 15 

.A~GERAGHTY 
All'& MILLER, INC. 
Af Enl'i roJIIIIl'lltal Sl'n•ic£'.1" 

SOIL/SEDIMENT SAMPLING LOG 

- - ·--------··- - ----·-·- ·-" ---- ·- ....... ____ -- -·-· ·-·--
:;j- o Page ____ of ______ _ 

Site Location ·Sloss Industries, Birmingh=a=m,'--'-"AL=----- Location Name: __ fVw-______ _ 

Sa~ple 1.0. No. 9708 '2-1.-- -LO- Iw -SL\9ts> ??3"- Coded/Replicate No. _____ _ 

Date 8/ Zl--197 Time of Sampling: Seg;n I~ End ___ ~ 
Weather __ s-v_ J.J_ I-1_-{ __ ~'--<>_c_s ___ ~ u.,.) l~o ~ 

Site Description _A_'{"_~.<:....=.=~:::.....!..,..;.._.LJftll-:e:ftL..:...:::.::...!..L-~---=-----· 

SAMPLING DATA 

Collection Method Sol it sooon : --'--------

JJ,A-
Depth . Moisture Content.__CXA.1..:....:'--c_..--"vvyc=-"...._Cl)""-'--''----

Color ~ ~'j (r'l-=l-') 
. 7 

Odor ___ -_ ___ _ 

Analyses Required Container Description 

From Lab __ ..;..;.x ___ or G&M 

Priority Pollutant Metals & Bar{um (6010 & 7471) 1 X 4 OZ 

VOCs (8260) 1 X 8 OZ 

SVOCs (8270) 1 X 8 OZ 

Cyanide {9010) 1 X 8 OZ 

--------------- ·-------------· 

~~marks Non VOC's Composited in stainless steel bowl with stainless steel spoon 

Sampler(s) J. Hughes 

Sovlt>pMI 69· 1093 



..4.,GERAGHTY 
All'& MILLER, INC . 

.Je!Environmental Services 

SOIL/SEDIMENT SAMPLING LOG 

Project No. "Tr;. 31.D · o ' '> Page 8 ___ of 

Coded/Replicate No. _____ _ 

Date __ e~'~-~-'-~-~----------------- Time of Sampling: Begin I ':}o~- End ___ _ 

Weather C:, u,....,..Jj 8° 1 ~ 

Site Description Ar o~:u.r-t PAO 

SAMPLING DATA 

Collection Method ___ S_-r_-A_,,...._ L-_e_ .. _., __ c::;.c........:.T_"'--=-•-='-:....._--=~'-'v'--=-=-:.-.....1-=-------------------

Depth ____ N_ A ___________________ _ Moisture ContentL.,_t-t---=-.. ::...c'""s ....!.T _____ _ 

or __ t1o_ o __ ~~----'-l_'s"'t-'-~--4_1 ~___!,_J__,~_~_;_u-n=----'i-=---~-_::..::-"=::M:::...._..!:fl>z:.~==-:...:N_(_t_c._-{_;t.._s_-(_~....:_~ Odor __ ~------

Description V l <:,1St~.- ~ c~n L 
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